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��E[IT` � M�VWK	�l��X9e � MReP�lE^ePZ]K�KRL ITK c \^VW�9` � \UL ��
 KR��Z�X|`T��KY�9K c KRVd\���� K�L�`�\[gJE�LlK�G
 �NE[I_E^� � �^����k�`T�lE[`+\^g��UE[�l�^K�`	��K�\UI � KRe��Fqt��KJ~9b���������b	� m � `T�lK�\^I	XP\[g9K�VWKRM�`TI	\aGQK�E[S � L��
`TKRI	EUM ` � \ULle+E^Ll��`	��KtM�\^VW\^I�~9b	�����
`T�lK�\^I	XP\[gNe�`TI	\^Ll� � LU`	K�I_E^M�` � \^Lle���I	\ c�� �9K�`	��K���I	KReTK�L�`
K ����V�E[LNEa` � \^L \^g]`	��I	K�K*\^g]`	��K*gj\U��I!��I	K c�� \^�leTVWX�� � ef` � LNM `vgj\UI	M�KRe��#"l\^I5LlKRE[I	VWX"`TKRLYX^K�E[I_e
����X9e � M � e�`	et�lE c KPeT\^�l�^��`t`T\���L � gjX�`T��K?~9b	���$�%��~9b	�&���'��b�� m �i`	��K�\UITX � L�`T\YE�e � L��^VWK
�^I	\^�(���.qt� � et�lEUeiVdK��Y`	\-e�`T�l� � K�et\[g
`	��KPITK���ITK�e�KRL�`	Ea` � \ULleQ\[g.~9b	�&)�� k]�*� m�+ ��k9E[Ll��s-,.�
s0/ \^IT`	e.`	\P��Ll�9KRI	e�`	E^Ll��`T��KJI	K1��V � M�Ea` � \UL�\^glgjKRIT� � \^Lle � L �^KRL�K�I_Ea` � \ULle.�lE c K%��I	\^�2�9`TK��
� � eTM��le	e � \^Llet\^g+K c K�L�V�E[I	�^K�It�UIT\U�3�le��

qt��K��lITK�e�KRLU` c \^VW��� K � e � LU`	K�Ll��KR��`	\Y� K�K�`)`T��K�L�K�K���\[g!�lE^I�` � M�VdK�����X�e � M � ef`_e
gj\^I�E�Z]\�\US GJ� � M_� � e�E^MRM�KRe	e � Z�VWK�`T\ L�\^L3� ��Ea`	��K���E[` � M � E[Lle���qt��K�gj\9M��le � e \^L `T�lK
eTK�� � � e � �2��VWK�D � K�E^Vd�UK�Z�I_E^eRkiE^Ll�3KRe��]KRM � E[VWVWX \UL `	��K � I�ITK���ITK�e�KRL�`	Ea` � \ULle�e � LlM�K � ` � e
`T�lK�X^k�E[Ll�-L�\^`54f�lef`v`T��K*E^Vd�UK�Z�I_E^eF`T��KR��e�KRV c KReRk[GJ� � M_� E^ITKt\^gN�^I	KRE[`TK�ef` � LU`	K�I	KRe�` `T\P`T�lK
����X9e � M � e�`��/z g5`T��K-�UE^���^K"`T��KR\^I	X6�NE[I_E^� � �^� � e)K c K�L�`T�NE[VWVdX�eT�lM�M�KRe	efgj��V � LA�9K�eTM�I � Z � L��
`T�lK?gj��LN��E[� K�L�`_E[V��lE[IT` � M�VWKReRkN`T��KRL�eT\^� K?I	K1�lITK�e�KRLU`_Ea` � \UL�G � VWV K�LlM�\^�2�lE^e	e�E^VdV+`T�l\UeTK
�lE^I�` � M�VdK�e1�

qt��K"eT\^��I_M�K�eQ\^g+`	� � eJZN\�\US�E[I	K/`T��K"M�VWEUeTe � M�E[V�K1���N\�e � ` � \^L�\[g�wUEUM�\UZle�\UL � L�� � e
7�8:9%;=<�>�9.?A@CB.D�E[LN�"`	��ITKRKJ�^I	KRE[`��NE.�]K�I_e \[g�s=� OE�U��X�L�S � L���x3V � ef` � Ll��\[g]`T��KJI	K�gjKRITKRLlM�K�e
� e�� �Wc KRL � L `T�lK*O � Z�V � \U�^I_E.����X��Fz LYE^�l� � ` � \UL
kUE[`�`T��K�K�Ll� \^g]K�E^M_��M_�lE.��`TK�I�k[I	K�gjKRITKRLlM�K�e
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E[I	K5� �dc K�L
k�G � `	�"`	��KQE^�9`T��\UI	e���LNE[� KRe � L?MRE.� � `	E^VUVWK�`T`TKRI	e+M�\^I	I	KRe��N\ULl� � L��t`T\�`T��KQV � ef` � Ll�
� L�`	��K�Z � Z�V � \U�^I_E.����X��

qt��KtITK�E^�9KRI � e K ���]KRM�`TKR�?`T\PZ]Kig E[� � V � E[I G � `	�-`T��KtI	\[`	E[` � \^L"�UIT\U�3��EUe � `vE^I � e�K�e
� L��U�NE[L�`T��� � KRM_�lE^L � M�e��Fx I	K c�� K�G�\[g�`T� � e
��E[`TK�I � E[V[Z]K�� � Lle
`T��KvZN\�\^S5�.x g E[� � V � E[I � `fX
G � `T��~�b����$� � e)K ��`TI	K�� K�VWX��le�K�gj��V�E[Ll��`T� � e � e)ITK c�� KRGQK���E^e)GQKRVdV��)qt��K-ef`	IT�NM `T�lITK�\[g
eTK�� � � e � �2��VWKYD � KYE[VW�^KRZ�I	EUe � e"��K c KRVd\��NK���k.�-\�ef`	VdXA��K��lI � ef` � MRE[VWVdXUk � L�hQ�lE.�9`	K�I_ePz�zTzE�
��zTz klM��lVd� � LlEa` � L���G � `T��`	��K � LU`	IT\9�9�NM ` � \^L�\[g��)X�LlS � L�� � E[�^I_E[��e���qt��K"M�V�E^e	e � M�E^V�D � K
E[VW�^KRZ�I_E^ePE[I	K���I	KReTK�L�`TK�� � L�hQ�lE.��`TK�I���z�zTz�E[Ll��`	��K�K ��M�K��9` � \^LNE[V5\UL�KRe � L hQ�lE��9`TKRI
z������vIT\��NKRI�` � K�e�\^gvITK���I	KReTK�L�`	E[` � \^Lle)E[I	K"K ����VW\^I	KR� � LA`T��K-L�K ��`/`fGQ\�M_�lE.��`TK�I_e��Pqt�lK
��K�X�VN�UIT\U�3� � ei��K c KRVd\��NK�� � L�hQ�lE.��`TK�I	��zTz�zvE^Ll��K ����VW\ � `TK�� � L�hQ�lE��9`TKRI	�)z�� � LY`T�lK
��I	\�\[gl\^g
��K�X�V�� e�� � � K�Lle � \UL?gj\UIT����V�E3�+qt�lK	�NLlE[V�`	��ITKRKJM_�lE.�9`	K�I_e#��ITK�e�KRL�`+`	KRM_��L � ����KRe
gj\^I.`	��ITKRK���I	EUM ` � MRE[V�`	EUe�S9e���lLl� � L��/`T�lK*�9KRM�\^�2�N\�e � ` � \^L�\[g ��IT\9�9�NM `�ITK���I	KReTK�L�`	E[` � \^LleRk
�9K�`TK�I	� � L � L��|`T��K�eT��ZlE^Vd�UK�Z�I_E^eP\^g*E�e � �2��VdK�E[VW�^K�ZlI	Elk+E[LN� KRe�`	E[ZlV � e�� � L���ZlI	E^LlM_� � L��
I	��VdK�e�gj\^I�ITK���ITK�e�KRL�`	Ea` � \ULle��&x�V `	��\^�l�^� `	� � e � e�E ZN\�\^S � L�`TK�LN�9KR� gj\^I ����X9e � M � e�`	eRk
� `�M�\^L�`	E � LNe�E[VW�-\�ef` L�\UL�K�\[g�`	��K �lE[IT` � M�VWK ����X9e � M�e�`T\ GJ� � M_� � ` � e �^KRIT��E[LlK�� x�L
K�VWK�� KRLU`_E[I	X�E^MRM�\U��L�`t\^g.eT\^� KP\[g.`T� � e ����X9e � MRe � eJ� �dc K�L � L�r��N}/K�\UIT� � � eQ` � `TVWK � L�`	� � e
e	E[� K�e�KRI � KRe��

qt� � e5Z]\�\US�GtE^ev�9K c K�VW\��]KR� � LYeTK�� � LlE[I_e5E[`5`T��K)b*L �Wc KRI	e � `fX�\[g
y � M_� � �UE[L�E^Ll�
`T�lK-b�L �dc K�I_e � `fX�\[gihiE^V � gj\^I	L � E�k OQKRITSUK�VWK�X��)zJZ]K�L�K���`TK��|gjI	\^� `	��K-e�`T�N�9K�L�`	e � L�`T�l\UeTK
eTK�� � LNE[I_e�k�KRe��NK�M � E[VWVdX�r���r)E[Z]K�ItE[Ll�Y�	�9� K�`	K�I_e�\UL � L�x�L�L�x�ITZ]\^ItE[LN��~5��~��lE^I��]K � L
OiK�I	S^KRVdKRX��J~��lE[I �]K^kNE^Ll��r � "%� ~9� � `T�Fk]E^VWeT\YEa`)OiKRITSUK�VWK�X^k]E[I	K�ITK�e��]\^LNe � Z�VWKPgj\^I���E^L�X
� �*�lIT\ c K�� K�L�`	e � L�`T��KP`	K ��`��5qt��K � I*EUeTe � ef`_E[LlM�K � et�^I_Ea`	K�gj��VWVWX�E^M_S�L�\aGJVWKR�9�UKR���
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zC�N~9b	�&��� � � � � � � � � � � � � � � � � � � � � � � � � � m
z�zC�N~9b	���$� � � � � � � � � � � � � � � � � � � � � � � � � � n
zTz�zC�lqt��K�� � VWV � L���"�\UIT� � � � � � � � � � � � � � � � � � � � � m	�
z����lqt��K?~�`TI	�lM `	��ITKP\^g�~ � �2��VWK"D � KPx�Vd�UK�Z�I_E^e � � � � � � � � � � �=��)
���lx D � `T`TVWK"E[Z]\^�9`��JK���I	KReTK�L�`	E[` � \^Lle � � � � � � � � � � � � � � � m
��zC�ly�\UITKP\UL�`	��K?~�`TI	�lM�`T��I	KP\[g5~ � �2��VWK"D � K"x*VW�^KRZ�I_E^e�� � � � � � � � � n
�)z�zC�N~ � �2��VWK"�J\�\[`	eJE^Ll��`T��K�hiE^I�`_E[L�y|Ea`	I � � � � � � � � � � � � � p �
��z�zTzC�Nqt��K�hQV�E^e	e � MRE[V�D � K�x*VW�^K�ZlI	EUe � � � � � � � � � � � � � � � �=)��
z����lqt��K"s!��M�K1��` � \^LlE^V D � K"x�Vd�UK�Z�I_E^e � � � � � � � � � � � � � � ��
 p
���ly�\UITKP\UL��JK���I	KReTK�L�`	E[` � \^Lle � � � � � � � � � � � � � � � � � � �
��zC�]hiEUe � � � I)�E�]K�I_Ea`	\^I_eQE^Ll� "�I	K��l�9KRL�`T�lE^V�� e "�\UIT����VWE � � � � � � � o^p
�)z�zC�lqt��K ��K�X�V+}/I	\^�(� � � � � � � � � � � � � � � � � � � � � nUo
��z�zTzC� ��K�X�V � e*� � �-KRLle � \UL "l\^I	�?��V�E � � � � � � � � � � � � � � � m�+ �
�)z����l�JK��9�lM � L��Y�vIT\9�9�NM `*�JK1�lITK�e�KRLU`_Ea` � \ULle � � � � � � � � � � � m^m 

� ���N~��lZlE[VW�^KRZ�I	EUe � � � � � � � � � � � � � � � � � � � � � m � o
� ��zC�lOiI_E[LlM_� � L�� �J��VWKRe � � � � � � � � � � � � � � � � � � � m�pUp
O � Z�V � \^�UI	E�����X � � � � � � � � � � � � � � � � � � � � � � � � m ) p
z Ll��K � � � � � � � � � � � � � � � � � � � � � � � � � � � � m )�
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x �UK�\^� K�`TI � MRE[V c K�M `	\^I � L `T�lITKRK � � � � KRLle � \^LNE[V�e��lE^M�K�M�E^L ZNK�ITK���ITK�e�KRL�`TKR�;Z�X3E
M�\UVd�l�-L c K�M `T\UI�GJ�l\UeTK�K�L�`	I � KRe�E[I	K|`	��K � k)X^k/E[Ll� 
 M�\^�2�N\UL�K�L�`_e�\^g"`T�lK c KRM `	\^I � x
I	\[`	E[` � \^LY\^g�`T��K c K�M `	\^ItM�E[L�ZNK/ITK���I	KReTK�L�`TK���Z�X E"`T��I	K�K1� Z�X$� `T��I	K�K)� E[`TI � ���.z L �lE^I�` � M���V�E[I�k
E-IT\^`	E[` � \^L�Z�X��|E[Z]\^��`J`T��K 
 � E.� � e � e*� �Wc K�L�Z�X
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�
M�\�e�� ��e � L�� +
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+ + m
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��� � z � m �

"�\UI*e���E^VdV�I	\[`_Ea` � \^LNe�k �
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e � L�� M�\�e�� +
+ + m
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OiXA� � ITK�M `�M�\^�2���9`_Ea` � \UL�GiK �lLl��`	�lEa`?`T��K �lL � `	K�I	\[`	E[` � \^Lle�E^ITK � �dc K�L E^e�K1���N\��
L�KRLU` � E^VWet\^g+`	��K���Ea`	I � M�K�e
! � k ! � kNE[Ll� ! # �5qt���letGiKP�lE c K

K ��� � � � ��!$# � �
�
�
M�\Ue�� ��e � L � +
e � L�� M�\Ue"� +
+ + m

� �
� � � z � )��

qt��K ��I	\9�9�lM `t\[g+`fGQ\-I	\[`	E[` � \^LleQV � SUK/K1��� � � ��� ! � ��K ��� � � � ��!$# �tM�E[L�E[VWGiEHX9eQZNKPGJI � `T`TKRL�EUe
E-e � L��^VWK/K ���N\UL�K�L�` � E^V k9e	EHX-K1��� � � �	��� !E�5GJ�lK�I	K
��� ! � � � ! ��� � � ! �� � # !$#.�v~9�3�3�]\UeTK
GiK"e�K�`*K ��� � � �	��� !E��K1����� � ����� !E� � K1��� � � ����� !E�tE[Ll��`	ITX�`T\YM�E^VWM���V�Ea`TK�� � L�`	K�I	� e*\[g
� E^Ll���!��z g.GiKPK ���lE^Ll�Y`	��K�K ���]\^L�KRL�` � E[V�etGQK �lLl�

� m � ���|��� ���� ���|����� � � ���R� � � m � ������� ���� ��������� � � ���R� �

��� m � � � � � ��� ��� � �� ����� � ��������� � � �� � ���!� %"������� � �R��� #
� K ���%$ � �C��� � ��� ��� � �� � �|��� %&������� � ���R�(' � � z � 
$�

q+\|`T� � e-\^I_�9KRI � L `T��K�K ���lE^Lle � \UL
k.`T\ M�E[V�M��lVWE[`TK)�3GQK�L�K�K�� `	\�S�L�\aG�`T��K c E[VW��K�\^g*`T�lK
M�\U� �?�9`_Ea`T\UI	evV � S^K � ! � % ! � � k�Z���`tLl\[`t\^I_� � LNE[I	X	��I	\9�9�lM�`	eiV � S^K ! � ! � �.z L�g E^M�`Rk�`T� � e � ev`	IT�lK`T\�E^VdV \^I_�9KRI	e*� E^Ll� � e/S�L�\aGJLAEUe�`	��K�hiE[�2��Z]K�VWV � OtE[SUK�I�� r)E[�le	�9\^I�/�`	��K�\UITKR� � �C��z ` � e/gj\UI
`T� � e/I	KRE^eT\^L�`	�lEa`PGQK-M�E^L|VdK�E[I	L|� \Ue�`)\^g5GJ�lEa`/GQK�L�K�K���`T\�S�L�\aG E[Z]\^�9`PD � K?�UIT\U�3�le*Z�X
e�`T�l�9X � L��A`T��K�M�\U�-���9`	E[` � \^L ITKRVWE[` � \^Lle?\[g*`	��K��^K�LlK�I_Ea`T\UI	e �j��KRITKUk�`T��K�!�� e � � OiX � � I	KRM�`
M�\U�2���9`	E[` � \^L�GQK"MRE[L �lLl��`T�lK"M�\^� ���9`	E[` � \^L�ITKRVWE[` � \^LleQgj\^It`	��K !�� e�



zC�N~9b	�&��� �

� ! � % ! � � � � ! # % � ! � % ! #�� � � ! � % � !$# % ! � � � � ! � � � z � � �
qt��KReTK"M�\U� �?�9`_Ea` � \^L�I	K�V�Ea` � \^LNetGJ� � M_��GiK�\^Z9`_E � L�KR��Z�X�M�\ULle � �9KRI � L�� �^KR\^� K�`	I � M�E^V

I	\[`	E[` � \^LleiM�E^L�L�\aG ZNK/�leTKR��`T\�gj\^I	� E[L�E^Zle�`TI_E^M `��������	��
��������� ��KPeT�3�3�]\UeTK)`T��KRITKPE[I	K
`T�lITKRK ���lE^L�` � ` � KRe � � k � � klE[Ll� � #�G � `T��E�������������������� � Ll� � M�Ea`	KR��Z�X � %��

� � � %"� � � � ��� # % � � � %"� #�� � ��� � % � � # %&� � � � ��� � � � z � o �
��K M�\^Lle � �9K�I�E[VWV V � L�K�E[I�M�\U�?Z � LlEa` � \ULle/\[gQ`T��K � � e�E[Ll��� E^S^K�`T��K�D � K2��I	\9�9�lM `�V � LlKRE[I � L
KREUM_��\^g � `	etg EUM `	\^I_eJE[Ll��E[L�` � � e�X�� � K�`TI � M 

� � �!� ��� ��� %! Q����� � � � ��� %" i�!��� � � � ��� %! Q����� % � z � n �
� � ��� % � ����� � � � � ��� % � ����� � �jz � m�+ �

z ` � etKRE^eTX�`	\Ye���\aG `T�lE[`J`T��K$#��%���	&�������(')�*�+�-,Agj\^VWVd\aG*eigjI	\^� s	� ���jz � o � 

� � ��� % � � �!� %" i����� � � � � ��� % �  t��� % � ����� � � �  i��� % � � ��� % � ����� � � + � �jz � m^m �
� ��KRL GQK�e��NK�E[S�\^g�`	��K�E[ZNef`	I	EUM `YD � K|E[VW�^KRZ�I	Elk�`T�lK ��I	\����lM ` � � �!� % � ����� � e�L�\^`�`T\ Z]K`T�l\^���U�U`*\^g5E^e � ��� � ��� � � ��� � �!�/k]e � LlM�KP`T��K �lIT\9�9�lM�` � �!� � ���i�lE^e*L�\[`�Z]K�KRL|�9K �NL�KR���
� ��KRL�GQKJI	K1��I	KReTK�L�` `T�lK�E[VW�^KRZ�I	E)Z�X?��Ea`	I � M�K�e � EUe�GQK*� � ��E[`�`T��K*\U�9`	eTK�`C� k^`T��KRL�\[g�M�\^�lI	eTK
`T�lK�\^I_� � LlE[I	X ��I	\9�9�lM�`Q�lEUe5E�GiK�VWV � �9K �NL�KR� � KRE^L � L��(��u*K c KRI�`	��K�VWKRe	e�kUZ�X-M��lef`	\^��GQK�\[g `TKRL
I	K�gjK�It`	\-`T��K"D � K ��I	\9�9�lM�`JEUeJE�M�\U�-���9`	E[`T\UI��

qt��KPE[Zle�`TI_E^M�`QD � K/E^Vd�UK�Z�I_E��9KRI �Wc K��YE[Z]\ c KJgjI	\^��`	��K)I	\[`_Ea` � \ULY�^I	\^�3�Y� � e���V�EHX�ev`T�lK
gjKRE[`T��I	KRePGJ� � M_� �9K��lL�KYD � KYE[VW�^KRZ�I_E^e � L �UK�L�KRI	E^V&��x D � KYE[VW�^KRZ�I_E � e"E c K�M `T\UI"e��NE^M�KUk/.*k
� E^ZN\ c K^k�`T�lK/V � L�KRE^ItM�\^��Z � LNEa` � \^LNev\^gF`T�lK�� � e �5`	\^�UK�`T�lK�IiG � `	��E-Z � V � L�K�E[It\��]K�I_Ea` � \UL � gjI	\^�
.102. � L�`T\3. �te	Ea` � e�gjX � L��
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� � � � � � %�� � � � � � %�� � � � � � %�� � % � � % � � %�����.
� ��� %�� � � ��� � %�� � % � ����% � %��	�2.
� � %�� � � � � � % � � % � %��	��.

+ � � � % � � %�
 � � � � � % � 
"% � � � � � 
"% � � %�� � � % � %�� %�
��2. � �jz � m ���
r*KRITK�� � e)`T�lK �lK�V���\ c K�I/GJ� � M_� . � e/E c KRM `	\^I�e��lE^M�K�����K�e��NE[VWV5E[VWGiEHX9e�`	E[SUK� `T\�Z]K
`T�lK �lK�V���\[g+I	KRE^V�L����?Z]K�I_e�k��|kl\^It`T�lK �lK�V���\[g.M�\^�2��VWK ��L��l�?Z]K�I_e�k��0�

r�E c�� L���� \^` �Wc E[`TK��Y`	��K/gj\^I	� E^V��9K �lL � ` � \UL�\^g.E D � K/E^Vd�UK�Z�I_E�k�VWK�`J�letI	K�`	��ITL�`T\-`T�lK
e��NK�M � �NMYK1�9E^�2��VdK ��IT\ c�� �9KR� Z�X�`T�lK�I	\[`	E[` � \^L �^I	\^�(��� ��K�eTK�K�SA`T�lK�I	K1��I	KReTK�L�`	E[` � \^Lle"\[g
`T�lKPD � K�E^Vd�UK�Z�I_E?�9K��lL�K���Z�X�s	� ��� zC� o �C�5OiXYE � �(�������*� ')� � �*����' GQK/� KRE^L�E-e�K�`J\[g+V � L�KRE^I
`TI_E[LNefgj\UIT��Ea` � \ULle�� `	�lEa` � eRk.� E[`TI � M�KRe �'! � k ! � k E[Ll� ! # G � `	� `T��K�eTE^�-K�M�\^� ���9`	E[` � \^L
I	K�V�Ea` � \^LNe"E^eP`	��K�� � e���qt�lK !�� e�\[g*s ��e��-�jzC� ���"E[Ll� � zC� p ��E[I	KYE[L K1�9E^�2��VdK � L GJ� � M_� `T�lK
��Ea`	I � M�K�eJE[I	K ��0 ��E[Ll��`T�lK�ITK���ITK�e�KRL�`	Ea` � \UL � eJeTE � ��`T\�Z]K�\[g � � �-KRLle � \UL�`	��I	K�K��

�AK�I	KRMRE[VWVi�lK�I	K�`	��K�M�\ULlef`	IT�NM ` � \^L GJ� � M_� � e-g E[� � V � E[I gjI	\^� e�`	E^Ll��E[I_� ���lE^L�`T���
� KRM_�lE^L � M�ei`TK1��`	e���z ` � eJM�\^L c KRL � KRL�`i`	\��9K �lLlK

��� � � �
� ��� � % ��� � � � ����� � % �jz � m �$�
eT\�`	�lEa`J`	��K"M�\U� �?�9`_Ea` � \^L�I	K�V�Ea` � \^LNeQZ]KRM�\^� K

� � # %"��� � � ����% � � # %&��� � � � ��� % � ��� %"��� � � � � # � �jz � m�p �
��K/Ll\aG eT�3�3�]\UeTK)`	�lEa`t`	��K�� � eJE^ITK)`T\ Z]K�ITK���ITK�e�KRL�`TKR�YZ�X�e�\U�-KPV � LlKRE[Ii`	I	E^Llefgj\UIT��E[` � \^Lle�
� ��� ! � k � ��� ! � k � # � ! # ��qt��K !�� e-E^M�`?\^L�eT\^� K c KRM�`T\UI�e��lE^M�K^k���� �AK�e��NE[VWV � L
g E^M�`tM�\^Lle�`TI	�lM�`v`T� � ete��lE^M�K�E[Ll�Y`T��K !�� ev� � I	KRM `	VdX�� �AKPef`_E[IT`QG � `T��E�e � Ll�^VWK c K�M `	\^I�k����/E^Ll�
�9K��lL�KP`T�lK"E^M ` � \ULlet\[g ! # E[Ll� ! � \^L � `*Z�X

! # ��� ��� ��� % ! � ��� � + � �jz � m )��
u*\aG M�\^Lle � ��K�IJ`	��K c KRM `	\^I�! �!� � �*qt� � e c KRM `	\^I � e�E^L�K � �^KRL c KRM�`T\^I�\[g !$#"G � `T�|K � �UK�L c E[VW��K
� � m E^etGiK�e�KRK/gjIT\U�
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! # ! ��� � � � ! � ! #���! �(� � � � � � � m � ! ��� � � �jz � m 
$�
D
K�`?�le-M�E^VdV�`	� � e c KRM `	\^I � � � � � ! ��� � � �AK �lIT\9M�KRKR��`	\��9K �NL�K�E^�l� � ` � \ULlE[V c K�M `T\UI	e?e�K1�
����K�L�` � E^VdVWX 

���
� � � ! ����� � �jz � m � �

z gJ\^��I�e��lEUM�KUk ��k GJ� � M_� � e"`T\|M�\^Lle � e�`"\[g*E^VdV5V � L�KRE^I?M�\U�?Z � LlEa` � \ULle�\^gQ`	��K�� � eRk � eP`	\|Z]K
�lL � `TK"� � � K�LNe � \^LlE^V `T� � e ��I	\9M�K��9��I	K/���le�`i`	K�I	� � LlE[`TK"eT\^� K�GJ�lK�I	K^k9eTEHX�GJ��K�L

! � ��� � + � �jz � mRo �
z L�\UI	��K�Ii`T\��9K�`TK�I	� � LlK���klGQK/�?�le�`�M�\ULle � �9KRIi`T��K�E^M�` � \^L�\[g ! ����z ` � etKREUe�X `	\�e�KRK

`T�NEa`�! �!��� � eiE^LYK � �^KRL c KRM�`T\UIv\[g !$#/G � `T��K � �UK�L c E[VW��K	� � m �.OiX � Ll�9�lM�` � \^L
k�GiK/MRE[L�eT��\aG`T�NEa` ! ����� � e � Ll��K�KR� ��IT\��N\UI�` � \ULlE[V `	\�����
 � �*qt��K�M�\^LNef`_E[L�`�\[g0��I	\��]\^IT` � \^LNE[V � `fX�� EHX�Z]K
M�\U�2���9`TK���

� � ���
 � � ! �!���
� ! � ! � � ��
 �
� � ! � ! � � � ! # � � �
 �
� � � ��
 � � �(��� � m ��� � ��
 � � �jz � mRn �

qt� � e�I	KRM���I_e � \^L�I	K�V�Ea` � \^L�gj\UI � � � e�KREUe�X�`T\�eTE[` � efgjX��*b�e � L���`T��K-M�\ULl� � ` � \^L � � � + k]GJ� � M_�
gj\^VWVW\aG*eigjIT\U� s � ���jzC� m )�� k�`	��K"e�\UVd��` � \^L � e

� � � � � � � m � ������� � m � � �jz � � + �
u*\aG GQK�MRE[L �lLl��`T�lK c E^Vd�lK/\^g����9K �NL�KR��Z�X�s	� ��� zC� m�o � 
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� � ! � ! � � � ! # � ���
� � � � � � m � ����� � � m � � ��� � ��� � �jz � � m �

qt��KRITK E[I	K?`fGi\�IT\�\[`_e�k � � � � m k
E^Ll� � � � � �-qt��K-gj\^I	�-KRI � ePL�\^`"e�KRLle � Z�VWK�e � LlM�K-GiKeT��\^��V����lE c K � � � ��qt���le � � � � klE[LN�6� � � e � L�`TKR�^I_E[V��

z L `T� � e-GtEHXAGiKY�lE c KYITK�M�\ c K�I	KR�A`T��K�g E[� � V � E[I-ITK���I	KReTK�L�`	E[` � \^Lle�\^gJ`T��K�IT\^`	E[` � \^L
�^I	\^�(�
kv\UI��-\UITK�EUM�M��lI	E[`TK�VWX^kQ\[g � `_eYD � K�E[VW�^KRZ�I	ElkQs	� �=� zC� mRp � � qt��K�K � �^KRL c E^Vd��K�e \[g ! #
I_E[L��UK�gjI	\^� � `T\ � � � z ` � eJe�`TI_E � �^��`Tgj\^I	GiE^I	� `	\ c KRI � gjX `T�lE[`J`T��K�� � �*��� �+�3�	� ����� �*�	�

! � � ! �� � ! �� � ! �#
� ! �# � �� � ! � ! � � ! � ! �(� % �jz � �����

�lEUei`T��K"M�\^Lle�`	E^LU` c E[VW��K � � � � m �Q\^L�E[VWV `T��K c KRM�`T\^I_e � L � 
! � ��� � � � � � �� � � � � � � � ����� ���

� � � � � m � � � � �jz � �.�$�
qt��KE� � � m � � � KRLle � \^LNE[VlI	K1�lITK�e�KRLU`_Ea` � \UL-M�\^Lle�`TI	�lM `	KR��E^ZN\ c K � eieTE � �-`	\"Z]K �+� ��� ����� ������ �qt� � e/�-K�E[Lle)`	�lEa`/`T��KRITK � ePL�\ �lIT\��NKRI/eT��Zle��lE^M�K?\^g � � `T�NEa` � eRk�L�\�e���ZNe��lEUM�K-K ��M�K��9` �
� `	eTK�VdgvE[Ll��`	��K e��lEUM�K?M�\^Lle � ef` � L���\^L�VWX�\[g�`T�lK 
 KRIT\ c KRM�`T\UI �tGJ� � M_� � e)� E��3�]KR� � L�`T\ � `	eTK�Vdg
Z�X `T��K c E[I � \U�le
!�� e�� x e � �2��VWK/K ��E[�2��VWK)\^g+E ��� �������+&��� I	K1��I	KReTK�L�`	E[` � \^L � ei\^Z9`_E � L�KR��Z�X
`	E^S � L��"`fGQ\ � I	ITK��9�lM � Z�VWK�I	K1��I	KReTK�L�`_Ea` � \^LNe�\^L `	��K)e��lE^M�K � � E^Ll�	� � k�eTEHXUk�E^Ll�-gj\^I	� � Ll�"`T�lKe��lE^M�K � ��� � � � qt�NEa` � e�k^`T��K c KRM `	\^I_e�k��Nk � L�� E^ITKJ\^gN`	��KJgj\^I	� � � � � � � � kUG � `T���	� � �����z g � # � e?ITK���ITK�e�KRL�`TKR��Z�X ! �# \^L � � E[Ll� Z�X ! �# \^L � � k�GQK�`_E[SUK `T��K�ITK���ITK�e�KRL�`	Ea` � \UL \[g� #�\^L �(`T\AZNK�!$#�� � � � � � � � ! �# � � � ! �# � � k5E[LN��eT\|\^L gj\UI?`	��K�\[`T�lK�I M�\^�2�]\^L�KRL�`	e��
qt��K�eT��Zle��lE^M�KRe � � E^Ll� � � E[I	K3��'�
%� �����%')� � `	�lEa` � e�k
��E��3�NK�� � L�`T\�`	��K���eTK�V c KRe �)e�\�`T�lK
I	K1��I	KReTK�L�`	E[` � \^L � etI	KR�9�NM � Z�VdK��
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x=VWKRe	e)`TI �dc�� E[V.K ��E[�2��VWK?\^gQE�ITK��9�lM � Z�VWK?I	K1��I	KReTK�L�`_Ea` � \^L�\9MRM���I_e � L|`	��K  EU��� � ` � \^L
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! # �	� �
��� � ��� � � � ! �# � �
� � � � ��� � � �
��� � ! �# � ��� � % �jz � � p �
������ z g `	��K���EA� � ����� c E^Vd��KP\^g ! �# \UL�� � � e � � E[Ll��`T�NEa`*\[g ! �# \UL � � � e � � k9`	��K�I	K � eJE^LK � �^KRL c KRM�`T\UI)\^g
!$# � ! �# � ! �# G � `T��K � �^K�L c E[VW��K � ��� � � �-OiX�E��3��VWX � L���! � � ! �� � ! ��
I	K1�]KREa`	KR�9VWX�`T\"`	� � e c KRM�`T\^I�k^GiK*\UZ9`	E � L�E^L � ITI	KR�9�NM � Z�VdK)e���ZNe��lEUM�KUk�� ��� 
 ��� k�\^g � � � � � �v�)L`T� � e�e��lE^M�K^k ! � � � � � � � � �1� � � � � � � m �C�+z Ll�9K�K���k[GiKiMRE[L �9KRM�\^�2�]\UeTK � � � � � � LU`	\/E/eTK�I � K�e\[g e��lZle��NE^M�K�eF\UL�GJ� � M_� ! � `_E[SUKRe+`T��KJM�\^Lle�`	E^LU` c E[VW��K ����� � m ��gj\UI�� � � � � � � � � � � � � � � k`T�NEa` � e � � � � � � � ��� 
 ��� � � � � � ��� � � � � � � �

qt��K/ITK���ITK�e�KRL�`	Ea` � \UL \[gFeT� E^VdVWKRe�`i� � � K�LNe � \^L��lE^e � � m�� �3�+z `_ev��E[`TI � M�KReiE[I	KE�$0��
E[LN��`TI_E^M�KRVdK�eTe��tqt��K"��Ea`	I � M�K�eJgj\^I�! � % ! � %TE^Ll� ! # E[I	K������ � ��� ���%' � EY��K�I	� � ` � E^L�� E[`TI � �
��kQe	Ea` � e �lK�e �"!� � � � � ��GJ��K�I	K#! � Ll� � MREa`TK�e�M�\U�*�lVdK1��M�\^L.4f���UE[` � \^L � ��z gPGQK�M�\ULle � �9KRI
`T�lK|ITK�E[V*V � L�KRE^I�M�\U�?Z � LlEa` � \ULle�\^g'! � % ! � %	E[Ll� ! # GQK�\UZ9`	E � L ��Ea`	I � M�K�e�k !"ktGJ� � M_� E[I	K
`TI_E^M�K�VWKRe	e)E^Ll�|�lK�I	� � ` � E[L �?qt��K ��Ea`TI � M�KRe)K ��� � � !E�Jgj\UIT� E��^I	\^�(�|\[g���'��+�*� � ,���Ea`	I � M�K�e
\[g"�9K�`TKRIT� � LlE[L�`��lL � `fX � E���Ea`TI � � � eY��L � `_E[I	X � g � `_e�EU� 4f\ � L�` � � `	e�M�\U�2��VdK1�3M�\^LA4f�l�UEa`	K
`TI_E[LNe��]\UeTK%� � e � `_e � L c K�I_eTK �C�.qt� � e5�^I	\^�(� � evMRE[VWVdK�� $%�2�&��� k&$�gj\UI  e��NK�M � E[V �2�
�9K�`	K�I	� � LlE^L�`
K����lE^VF`	\���L � `fX3� k�E^Ll�'� gj\UI)��L � `_E[I	X��)qt�lK�I	\[`_Ea` � \^LNe � L�`T��I	K�K-� � �-KRLle � \ULle�k)(2�&��� k �lE c K
`T�lK"eTE^�-K�D � K"E^Vd�UK�Z�I_E?EUe*$+�2�&���QZ��9`)E^ITK/L�\[` � �9KRLU` � MRE[V
EUet�^I	\^�3�le��



o zC�N~9b	�&����J2t2�8�C*2�896
m �*~�K�KUk9gj\^IJK1��E[�2��VWK^k�w�x�hJ�/Ot~N�/u"k��3��� m �A+��]m	�Hp �

1;6 �	6F7�6FC � 6 �

qt� � eQ��E[`TK�I � E[V � eQg E^� � V � E^IQgjI	\^�&`	��K)`TI	KREa`	� K�L�`J\[g+E^L��^��V�E[Ii� \^� K�L�`	��� � L ���lE[L3�
`T�l� � K�M_�lE[L � M�e�E[Ll� � e ��ITK�e�KRL�`TKR� � L E^VdV)`T��K�ef`_E[Ll�lE[I_��`	K ��`	e�\^L3`	�lEa`�e��lZ�4fKRM�`�� x�L
KRe��]KRM � E[VWVWX �lL�KP`	ITK�Ea`T� KRLU` � eJ� �Wc KRL � L�}"�/qJq ".�*zfsv�	�

���J6
7(��� ��6 �
��K��lL�KP`	��K"ef`_E[Ll�lE[I_����E^��V � ��Ea`	I � M�K�e

� � �
� + m
m +	� % � ���

� + � �
� +
� % � # �

� m +
+ � m�� �

m �J�5I	\ c K�`T�lE[` � � � �� � � % � � � �� � � % ������ � eJE-I	K1��I	KReTK�L�`_Ea` � \^L�\[g5~9b������ �

���J�5I	\ c KUk � g ��� � � � � � � � � � � � � � # � # % �� � � `T��KRL ��� � ��� � � ��� � � �	� 0)��� � �
�3�J�5I	\ c K�`T�lE[`*K ��� � � ��� � �� � ��� � M�\Ue���� � ��� � ����� � e � L ��� � ����k�GJ��K�I	K������ � m �

p �J�5I	\ c KQK ��� � � ��� � ��� � ��� � ����� K1��� � ��� � ��� � ��� � � ����� � k^GJ��K�I	K��)��� � ��������� � m E^Ll�GJ��K�I	K���� � � M�\�e ����� � �"����� � m ��M�\�e ����� � e � L ��� 0����&� z L�`TK�I ��I	K�`v�UK�\U�-K�`TI � MRE[VWVdX��
)��J�5I	\ c K)K ��� � � � ������� ! � � � � m � � � GJ�lK�I	K������ � m E^Ll��! � � � � � � m �C�



z�zC�]~9b��&��� n

� �l< ��� ��� 	

qt��K���I	KRM�KR� � L���I	K c�� KRG \^gJ~�b��&���PG � VdV5Z]K�M�K�L�`TI_E[V `	\�`T��K��lLl�9K�I_e�`	E[LN� � Ll��\[gJD � K
E[VW�^KRZ�I_E^e � L��^KRL�K�I_E[V���x)e�E[L � VWVd�Nef`	I	E[` �Wc K-K ��E[�2��VWK^k���\aGiK c K�I�k
~9b������ � ePL�\[`�I	KRE[VWVWX|E^�9K1�
���lEa`	K���qt��K�D � KPE[VW�^K�ZlI	E?\[g.~9b	���$� � eQg E[� � V � E[Ii`T\2�lE^I�` � M�VdK ����X9e � M � e�`	eiE[Ll��K �9� � Z � `	ei� \Ue�`
\[g.`T�lKPgjKREa`	��I	KRet\[g+`T��K�V�E[I	�^KRIJD � KPE^Vd�UK�Z�I_E^eQ`	�lEa`*GiKPG � VWV
K�LNM�\^�lLU`	K�IJV�Ea`	K�I �

qt��K��UIT\U�3��~9b	�����QM�\ULle � e�`	ev\[g�`T�lK)��L � `_E[I	X^kU`T��I	K�K1� Z�X$� `	��I	K�K*��Ea`	I � M�K�e5G � `T���9K�`	K�I��
� � LNE[L�`)K �U�NE[V+`T\��lL � `fX���qt��K?KRVdKR�-KRL�`	e)\[g�`T�lK��UIT\U�3�|E[I	K?\UZ9`	E � L�K���Z�X�K ���N\UL�K�L�` � E[` � L������k5GJ��KRITK � � e E�`TI_E^M�K�VWKRe	e�k `	��ITKRK � Z�X�� `T�lITKRK^k���KRIT� � ` � E[L �l� E[`TI � ����qt�lK�I	K�E[I	K�K � �U��`
V � L�K�E[I	VdX � Ll��K1�]K�Ll�9KRL�`*� E[`TI � M�KRetG � `T��`T�lKReTK ��IT\��NKRI�` � K�e1�



m�+ z�zC�N~9b	���$�

�)L�K�M_��\ � M�K/gj\UIt`T��K�e�K � ei`T��K���� E[`TI � M�KRet\^g�}/KRVdV�� y�E[L�L 

� � �
�
�

+ m +
m + +
+ + +

���
� % � � �

�
�

+ � � +� + +
+ + +

���
� %���� �

�
�
m + +
+ � m +
+ + +

���
� %

��� �
�
�

+ + m
+ + +
m + +

���
� % ��� �

�
�

+ + � �
+ + +� + +

���
� %�� , �

�
�

+ + +
+ + m
+ m +

���
� % �jzTz � m �

��� �
�
�

+ + +
+ + � �
+ � +

���
� %���	 �

m

 �

�
�
m + +
+ m +
+ + � �

���
� �

qt��K �NI	e�`?`	��ITKRK�E^ITK�4f�lef`-`T�lK���E[�lV � � E[`TI � M�KRe�G � `	� E^L K ��`TI_E�I	\aG E[Ll� M�\^VW��� L
E^�l�9KR����qt��K)L�K ��`igj\^��ItE[V�eT\"�lE c K)E?e � � � VWE^I � `fX?`	\ � � E^Ll� � � ��q+\?K1� �lVd\ � `Q`T� � ete � � � V�E[I � `fXGiKP��K �lL�K

! � � �� � � % ! ��� �� � � % ! # � �� � � %
� � � �� ��� % � � � �� ���&%
� � � �� �(, % � ��� �� ���&% � �

m

 � ��	 � �jzTz � ���

qt��KRITK � eYLl\�� #�\^I �"#AZNK�M�E[�Ne�K�`	��K�I	K�E^ITK�\UL�VdX `fGi\ V � L�K�E[I	VdX � Ll��K1�]K�Ll�9KRL�`�� � E[�U\^LlE^V
�^KRL�K�I_Ea`	\^I_e1�)OQX�� � e�`T\^I � M�E[V+`TI_E^� � ` � \UL
kl`	��K�X|E^ITK-M_��\UeTK�L�`	\�Z]K !$# E[LN�� �Pw^�Nef`�E^e)G � `	�
~9b	�&����k � ` � e*M�\^L c KRL � K�L�`Q`	\�GQ\UITS�G � `T��`	��K"M�\U�*�lVdK1��M�\U�?Z � LlEa` � \ULle

!�� � ! ��� � ! � % ��� � � ��� � � � % ��� � � ��� �
� � � �jzTz � �$�
z ` � e"e�`TI_E � �^��`�gj\UITGtE[I_��`T\|M�\^�2���9`	KYE[VWV�`T�lK�M�\U�-���9`	E[` � \^L I	K�V�Ea` � \^LNePZNK�`fGQKRK�L�`T��K�K � �U��`
�^KRL�K�I_Ea`	\^I_e1��~�K�K�q+E^Z�VdK�z�zC� m � �AK�M�E^L�M�\ULle � �9KRI?`	��KReTK�M�\^� �?��`	Ea` � \UL I	K�V�Ea` � \^LNe�`T\��9K �
�lL�K|`T��K�E[Zle�`TI_E^M�`�D � KAE[VW�^KRZ�I_EA\^g?~9b��&���C� qt�lEa` � eRk*E ITK���I	KReTK�L�`	E[` � \^L;\[g�~9b	����� � e�E
M�\UITI	KRe��]\^Ll�9KRLlM�K�� # � ! # %)� 
 � ! � %)�

� � ! � % � 
 � � � % ������ GJ� � M_� ��I	KReTK�I c K�e
`T�lK M�\^� �?��`	Ea` � \ULAI	K�V�Ea` � \ULle/� �Wc KRL � L�q.E[Z�VWK z�zC� m � qt��K-`T��I	K�K1� Z�X$� `T��I	K�K-��Ea`TI � M�KRe/� �dc K�L
E[Z]\ c K5gj\^I	� \^L�KQITK���ITK�e�KRL�`	Ea` � \UL
kHZ��9`�E^e � e.GiK�VWV � S�L�\aGJL
k�`T�lK�I	KQE[I	KQe � �?� � � KRLle � \^LNE[V k�K � �U��`
� � � K�Lle � \ULlE[V k�`TKRL�� � � KRLle � \^LNE[V�I	K1��I	KReTK�L�`	E[` � \^LleRk  � ���



z�zC�]~9b��&��� mUm

� @ 4���6 � �N<��

qt��K/~�b����$�5M�\^� �?�9`_Ea` � \UL�ITKRVWE[` � \^Lle��.qt�lK�V�E[Z]K�V]\^L `T�lK�I	\aG;� �dc KRe `	��K �NI	e�`QKRLU`	ITX
� L�`	��K"M�\U� �?�9`_Ea`T\UIJE[Ll��`T�lK"M�\^VW��� L�VWE^ZNKRV
� �Wc K�ev`	��K"eTKRM�\ULl���

��� ��� � # � � � � ��� ��� �
� � + � � # � � � � � + + ��� � +

��� � � � # + ��� + � ��� � � + +

� # � � � � � + � �� � � �� � � �� � � � �� � � +

� � � ��� + �� � � + �
� � � � # + ��� ��� �

� � + � � � �� � � � �� � � � # + � � � + � �
��� + ��� � � �� ��� + ��� + �

� � � � # � ���
��� � � + �� ��� � ��� + � �� � � � # + ���
� + + + � � ��� � ��� � ��� +



m � z�zC�N~9b	���$�

qt��K�K � �^��`�� � � K�Lle � \^LlE^V
ITK���I	KReTK�L�`	E[` � \^L � eJK�e��]KRM � E^VdVWX � LU`	K�I	KRe�` � L��(�vz `�M�E[L�Z]K"\^Z3�
`	E � LlKR� � L-`	��KJgj\^VWVW\aG � L��)g E^eT� � \^L�� ��K�e�KRK�S?E/��E.�(� � Ll��\[g]`T��KJ�UK�L�KRI	E[`T\^I_e ���$% ��� % � # % � � %
������ � L�`T\ V � L�K�E[It\��]K�I_Ea`	\^I_e5GJ� � M_��EUM `J\^L�e�\U� K c KRM `	\^IJe��lE^M�K�� D
K�`t`	�lEa` c K�M `	\^IJe��NE^M�K/Z]K
`T�lK�D � KYE[VW�^KRZ�I	Elk/.*k � `_e�KRV gfk+`T�NEa` � e�k+`T�lKYe��lEUM�K�\^gtE^VdV5V � L�KRE^I"M�\^��Z � LlEa` � \ULle�\[g � ��� % � ��� %
������ � � `T� � # GiK"E^e	eT\�M � E[`TK)`T��KPgj\UVdVW\aG � L���V � L�KRE^It`TI_E[Lle�gj\^I	��Ea` � \^L �.DFK�` � �2.3E[Ll��`	E^S^K

� � � � # % � � � �jzTz � p �
��K�MRE[VWVt`T� � e V � L�K�E[I-`TI_E[LNefgj\UIT��Ea` � \UL EU�� #��3y�\^I	K��UK�L�KRI	E^VdVWX^k � g � % � � .�%TE^� ��� � � �� � % � � �

u*\aG `T��K�� E��3� � L���� � EU� � � e�4f�le�`?GJ�lEa`"GiK�GtE[L�`���z `?E^e	e�\9M � Ea`	KRePG � `T� K�E^M_�
K�VWK�� KRLU` � � L�`	��K?D � K"E[VW�^KRZ�I_E�k�E-V � L�K�E[IJ`	I	E^L9gj\^I	��Ea` � \^LFk�LNE[� K�VWX�EU� � �QqF\YeTK�K/`T�NEa`*`	� � e
� e/E�ITK���I	KReTK�L�`	E[` � \^L
k]GQK-�?�Nef`�e��l\aG � ` ��I	KReTK�I c KRe*`T��K M�\U� �?�9`_Ea` � \^L�ITKRVWE[` � \^LleRk]`T�lE[` � e�k
� g � � %�� � � 
 � `*�?�le�`Jgj\^VWVW\aG `T�NEa` � E^� � %	E^� � � � E^� 
 � �jz ` � etGQ\UI�`	��L�\^` � L�����KRITK/`T�NEa`J`T�lKZ�I_E^M_SUK�`	e � L�`T��K��lI	e�`)I	K�V�Ea` � \UL|ef`_E[Ll��gj\^I)eT\^� K-E[Zle�`TI_E^M�`�\��]K�I_Ea` � \UL
klGJ� � VWK?`	��\UeTK � L|`T�lK
eTKRM�\ULl� � Ll� � MREa`TK�\UI	� � LlE^ITX�M�\^� �?�9`_Ea` � \UL�� �-qt� � e � etKREUe�X�`	\�e���\aG 

� EU� � %TEU� � ��� � � � % � � %�� � �"� � � % � � %�� � �
� � � % � � %�� � � � � � % � � % � � �
� � � � % � � %�� � �
� � � � %�� � %�� � � � 
�%�� �
� E^� 
 ���E� � �jzTz � )��

z L�`T��KP`	� � I	��V � L�K/`	��K"wUEUM�\UZ ��� ��K�L�` � `fX�GtE^ei�leTKR���

qt� � e�ITK���I	KReTK�L�`	E[` � \^L � e�K � �U�U`?� � � K�LNe � \^LlE^V5e � LlM�K . � e�K � �U�U`?� � � K�LNe � \^LlE^V&�Yqt�lK
\��]K�I_Ea`	\^I_e"E^� � M�E^L ZNK�GJI � `�`	K�L;E^e"K � �U��`�� Z�X$� K � �^��`"��Ea`	I � M�K�e � g*GQK�e�KRVdK�M ` E �lE[IT` � M��lVWE^I
ZlEUe � e1�%"�\UI*K ��E[�2��VWK^k � g `T�lK"ZlE^e � etgj\^I . � e � � % � � % � # %�� � %�� � % � � % � � %	E[Ll� � � � L�`T�lE[`
\^I_�9KRI ��k�`T��K ����E[`TI � �Ygj\UI*E^��� � � eigj\^��Ll��`	\�ZNK � �le � L���q.E[Z�VWKPz�zC� m �



z�zC�]~9b��&��� m �

E^��� � �

����������������
�

+ + � m + + + + +
+ + + + + + + +
+ � + + + + + +
+ + + + + + + +
+ + + + + + � m +
+ + + m + + + +
+ + + + + + + +
+ + + + + + + +

������������������
�

% �jzTz � 
$�

GJ� � VdKP`	�lEa`Jgj\UI*E^��� # � e

E^� � # �

����������������
�

m + + + + + + +
+ � m + + + + + +
+ + + + + + + +
+ + + � �� + + + +
+ + + + �� + + +
+ + + + + �� + +
+ + + + + + � �� +
+ + + + + + + +

������������������
�

� �jzTz � � �

Oi\[`	� E^��� #�E[LN��E^� � E^ITK�� � E^�^\ULlE[V�� qt���Ne � g � � � � # � � �]k5`T��KRL;EU� � � e � � E^�^\ULlE[V��s0����V � M � `TVWX^k GQK �lLl�

EU� � �

����������������
�

� + + + + + + +
+ � � + + + + + +
+ + + + + + + +
+ + + � �� � � � + + + +
+ + + + �� � � � + + +
+ + + + + �� � ��� + +
+ + + + + + � �� � � � +
+ + + + + + + +

������������������
�

� �jzTz � o �

z L�\[`	��K�I�GQ\UI	��eRk ��� % ��� % � # %*� � %*� �$% ��� % ��� %	E[Ll� ��E[I	K�E[VWVFK � �^KRL c KRM�`T\UI	ei\[g5EU� � G � `	�
K � �^KRL c E^Vd�lKRe � % � � % + % � �� � � � % �� � � � % �� � ��� % � �� � � � %lE^Ll� + I	KRe��NK�M ` �dc K�VWX��



m�p z�zC�N~9b	���$�

qt��K ��I	\9M�KR����ITKPGiK��lE c K/gj\UVdVW\aGQK�� � eJM�KRL�`TI_E[V `T\ `	��K?E^LlE[VWX9e � ei\[g VWE^IT�UK�IJD � K"E[VW�^K1�
Z�I_E^e�� �AK��NE c K-gj\^��LN��E�`fGi\|� � �-KRLle � \ULlE[V5eT��ZlE^Vd�UK�Z�I_E � E[VWV5V � L�K�E[I"M�\^�?Z � LlE[` � \^LleP\^g�� #
E[LN� ���JGJ� � M_� � e �%�� �����	' � `	�lEa` � eRk � g � E^Ll� ��E^ITK � L�`	��K?eT��ZlE[VW�^KRZ�I_E�k � � %�� � � + �C� ��K
�lE c K)M_��\�e�KRL�E�ZlE^e � eQgj\UIQ`	��K/ITK�ef`t\[g+`T��K�D � KPE[VW�^K�ZlI	E�e�\�`T�lE[`iK�E^M_��K�VWK�� K�L�`J\[g
`	��KPZlE^e � e
� eiE^LYK � �^KRL c KRM�`T\UI5\[g+EU� � � g � � e � LY`T�lK/eT��ZlE^Vd�UK�Z�I_E � MRE[VWVdK���`	��K � � � �*�%' � ����	��
�������(�C�
z ` � e�gj\UI�`T� � eQITK�E^eT\^L�`T�lE[`QGiK�M_��\�e�Kt`	\"GQ\UITS�G � `	� � � E^Ll� � � I_Ea`	��K�I5`T�lE^L � � E[LN� � � k ������

�)LlM�K-GiK?�lE c K�eTK�VWKRM `	KR��`	��K�hiE[IT`	E^L�e��lZlE[VW�^KRZ�I	Elk�� kN`	��K �9K�`	K�I	� � LlE[` � \^L�\^g5`T�lK
K � �^KRL c KRM�`T\UI	ei\[g5EU� � gj\^I � ��� �9\�KReJL�\^`)�9K��NKRLl��\^L�E�e��NK�M � �NM"M_��\ � M�K�\[g ZlE^e � eJgj\^I�� �
qt�lE[` � eRk9GQK�M�\U��V���M_��\�\�e�KPE[L�X `fGi\-V � L�KRE^ITVWX � LN�9K1�]K�Ll��K�L�`�M�\U�?Z � LlEa` � \ULlei\[g � #"E[Ll� ��EUe
`T�lK�ZlEUe � e�gj\^I�� ����giM�\^�lI	eTK^kN`T��K-K � �^KRL c KRM�`T\UI	e*E^ITK?L�\[`P��L � ����K�VWX��9K�`	K�I	� � L�K���k�Z��9`�E[I	K
�9K�`TK�I	� � LlKR� \UL�VdX �3��`T\�E|�?�lV ` � ��V � M�Ea` �dc K�M�\^Lle�`	E^LU`  � g � � � e E[L K � �UK�L c K�M `	\^I"\^g�E^� � k
`T�lK�L e�\ � e  � � ktGJ��K�I	K� � eYE�L�����ZNKRI�� qt��K�K � �UK�L c E[VW��KReRkv�l\aGQK c K�I�kvE^ITK�M�\U�2��VdK�`TKRVdX
�9K�`TK�I	� � LlKR��kle � LlM�KUk�gj\^IJK ��E^�*�lVdKUk � ��E^Ll�  � ���lE c K�`	��K"eTE^� K/K � �UK�L c E[VW��K��

qt��KReTKPK � �^KRL c E^Vd��K�eJ�9K1�]K�LN��k�\[g�M�\U��I_e�KUk�\UL�GJ�NEa` � � e1�v~ �]KRM � �]M�E[VWVWX^k�GiKP�lE c K
EU� � � � # ��� �3�	� � � � � �
E^� � � � # � � �3� � � � � � � �
E^� � � � # � � ��� � # � + � #
E^� � � � # � � �3��� � � � � �� � � � ��� �
EU� � � � # ��� �3� � � � � �� � � � � � �
EU� � � � # ��� �3� ��� � � �� � � � � ���
E^� � � � # � � �3� � � � � � �� � � � � � �
E^� � � � # � � ��� � � + � � �jzTz � n �

qt��K-K � �^KRL c E^Vd��K�e��9K��NKRLl�|\UL � � L�E�e��NK�M � E[V GiEHX i`T�lK�X|E[I	K"V � LlKRE[I)gj��LlM�` � \^Lle/\^g � � ��K
��EHXYGJI � `	K

��� � � � � # ��� �3� � � �� � ��� % � z�z � m�+ �



z�zC�]~9b��&��� m )

������ qt��KYgj�lLlM ` � \ULle ��� � E^ITK�V � LlKRE[I?gj��LlM�` � \^Lle-GJ� � M_� E^M�`�\^L KRVdKR� K�L�`	e�\[gJ`	��K�hiE^I�`_E[L
eT��ZlE[VW�^KRZ�I_E�k � k[E[Ll�P�lE c K c E[VW��KRe � LP`	��KQM�\^�2��VWK ��L����?Z]K�I_e��Fqt��Kv��E[`T��KR� E[` � M�E^V[`TKRIT� gj\UI
E)V � L�KRE^IFgj�lLlM ` � \UL�GJ� � M_�"`_E[SUKRe.E c K�M `	\^I e��lEUM�KUk�� � ��K�I	K � � e�� kH`T��K�hiE[IT`	E^L?eT��ZlE[VW�^KRZ�I_E��
� LU`	\?`	��KPM�\^�2��VWK ��L�����ZNKRI	e � eQE � ��'����*����'��%����qt��K)V � L�KRE^Ivgj��LNM ` � \^LNE[V�eQ\UL � M�\U�*�lI � e�K)E
c K�M `	\^Ive��lE^M�K�M�E^VdVWKR��`T��K �����%� � ���%����k9�9KRL�\[`	KR�	� ! ��qt���levGQK�e	EHX�`T�lE[`v`T�lK*gj��LlM�` � \^LlE^VWe
��V � K � L �'!.�.qt��K�e�Kvgj��LlM�` � \^LlE^VWeRk �vkUE[I	KQM�E^VdVWKR� �����	���QE^Ll��`	��KtM�\^I	I	KRe��N\ULl� � L��*�^KRL�K�I_Ea`	\^I_e
V � SUK � � E[I	K�M�E[VWVWKR� � �/�	� 
 � ���*�	� ���

qt��K�M�\^LlM�K1�9`"\^gtE��9�NE[Vve��lE^M�K���EHXAeTK�K���K ��M�K�eTe �Wc K�VWX|��Ea`	��K���E[` � M�E[V kFZl�9` � ` � e
I	KRE[VWVWX g E^� � V � E^I�`T\ ����X�e � M � ef`_e � L E c E[I � K�`fX \[g?GtEHX9e1� z g�GQK M�\ULle � �9KRI�E �^KR\^� K�`	I � M�E^V
c K�M `	\^I*e��lE^M�K^k�e	EHX�`T��KP`	��I	K�K � � � � K�Lle � \ULlE[V c KRM�`T\^I_eRk�`T��KRITK � e*E-GQKRVdV�� �9K �lLlKR��eTMRE[V�E[I � �9\[`C�
��I	\9�9�lM ` �*qt���le � g��|E[LN�2 E[I	K c K�M `	\^I_e�k����  � e)E�L����?Z]K�I � �AK-M�E^L�`T� � L�S�\[g ��� E^e*E^L
K�VWK�� KRLU` � L-`T��K*���lE[Vle��lEUM�K��.z `vE^M�`	e \UL c KRM�`T\^I_e+`T\�� �dc KiL�����ZNKRI	e�� y�\^I	K�\ c K�I�k � ` � e�V � L�K�E[I 
��� �+ � ��� � �-�  � �-� � �5x VWKRe	ei`TI �Wc�� E[V�K1��E[�2��VWK � ei`T�lK�Z�I	E.� SUK�`tL�\[`_Ea` � \UL�\^g.� � I_E^M ����
I	K1��I	KReTK�L�`	e c KRM `	\^I_e � L�`T�lK"e��lEUM�K ��k����9I	K1��I	KReTK�L�`_e c KRM�`T\^I_e � L�`	��K"�9�lE^V
e��lEUM�KUk � ! �



m 
 z�zC�N~9b	���$�

1;6 �	6F7�6FC � 6 �

~9b��&��� � eFg E[� � V � E[IF`T\E�lE[IT` � M�VWK-����X9e � M � e�`	e.E[Ll� � e���I	KReTK�L�`TK�� � L�� E^L�X�`	K ��`	e��.��E^I�` � M �
��V�E[I	VdX-L�\^`	E[ZlVdKE��ITK�e�KRL�`	Ea` � \ULlevE^ITK*gj\^��Ll� � L�}Px)~�zT�/�*� � zTh���E[Ll� � L�hix)�*�tb�qJr)sv��~5�

���J6
7(��� ��6 �
m �*~���\aG `T�lE[` � � % � � %	E[Ll� ���|M�VW\UeTK�E[� \^Ll�A`	��K���eTK�V c K�e ��Ll�9KRI�`T��KAM�\^� ���9`	E[` � \^LITKRVWE[` � \^LleRk�`T�lE[` � ei`	�lEa`J`	��K�X��^K�LlK�I_Ea`TKPE[L�~9b	�&���teT��ZlE^Vd�UK�Z�I_E3��~���\aG `T��K�e	E[� K � e
`TI	��KPgj\^I�� � % ��� %TE^Ll� � � �

���*~���\aG `T�lE[`

�
�
� � ��� � � ��� � � m� � � � � ��� � � ��� �

m 

n
	

���
	
��� �



z�zTzC� � � VdV � Ll�2"l\^I	� m	�

� � �l< � B�6�� � � ����C�� �J257��

x gj��Ll�lE[� K�L�`	E^VUe�`TK�� � LP`	��KvE[LNE[VWX�e � e \[g�D � K5E[VW�^KRZ�I	EUe � e
`T\JK�ef`_E[Z�V � eT��EJ�^KR\^� K�`	I � M�E^V
� � M `	��ITK)\[g�`	��K/E^Vd�UK�Z�I_E3� �AKPeT�lE[VWVlK c K�L�`	�lE[VWVdX�eTK�K*�l\aG3`T� � ev�UK�\U�-K�`TI	X-MRE[LYZ]KP�9K c K�VW\��]KR�
� L�`	K�I	� e \^g*`T�lK�I	\�\[`_e�\^g�`	��K�E[VW�^K�ZlI	E(��OiK�gj\^I	K�`T��I	L � L���`	\�`T��K�I	\�\^`	eRk5GiK����lef` �lI_e�`
�9K��lL�K"eT\^� K�`	� � Ll�-I	KReTK���Z�V � L���E e	M�E[V�E[I���I	\9�9�lM�`Jgj\^IJK�VWK�� KRLU`_eJ\[g.`T�lK"D � K"E[VW�^K�ZlI	E � `_e�KRV g �
��K"e��lE^VdV
e�`	E[`TKP\^�lI*�9K �lL � ` � \ULleigj\^I*E^L�E^ITZ � `TI_E[I	X�D � K"E[VW�^KRZ�I	E�E[Ll� � VdVW�le�`TI_Ea`	K)`	��K�� G � `	�
~9b	����� �

D
K�` . Z]K"E D � K"E[VW�^KRZ�I	E-E[LN��VWK�` � % � ��.=��qt��K�����������'�
 � �	� � � eJ�9K �lLlKR��Z�X

� � % � � � qFI�E^� � EU� � � � z�z�z � m �
�JKR�-KR�?Z]K�I?`T�lE[`�E^� � � e�E[L \��NKRI	E[`T\^I�GJ� � M_� EUM `	e?\^L KRVdKR�-KRL�`	e"\^g . E[Ll� ��E��le�`	��K��
� LU`	\�L�KRG K�VWK�� K�L�`_e�\^g�.=��qt���le�`T��K � LN� � MREa`	KR��`	I	EUM�K�MRE[L�Z]K�K c E[VW�lEa`	KR��Z�X �lI	e�`�`_E[S � L��
E ZlEUe � etgj\^I .*kle	EHX � � % � � % � � � �tqt��K�L�GiK"M�E^VWM���VWE[`TK/gj\^I�KRE^M_� � �^k�`T�lK����lE[L�` � `fX � � % � � % � ��� �E[LN�YK ����I	KRe	eQ`T��K/I	KReT��V ` � LY`	K�I	� et\^g
`T�lK � � � e�� qt�lKPM�\�K	�YM � K�L�`t\[g � � � ei`T��K�M�\UL�`TI � Z���` � \^L
`T\-`	��K/`TI_E^M�K�� z ` � etKREUe�X `	\�e���\aG `T�lE[`i`	��KP`TI_E^M�K � e � Ll�9K1�]K�LN�9K�L�`J\[g+`T��K"M_��\ � M�K)\^g+ZlEUe � e��
x�e�E[L�K ��E[�2��VWKP\[g.`T��K�� � VdV � L��-gj\^I	��k�M�\^Lle � �9K�I�~9b	���$�C�5b�e � L��Yq+E^Z�VWK/zTzC� m GiK"e�KRK/`T�lE[`



mRo zTz�zC� � � VWV � L�� "�\UIT�

��� # %"� # � � � � � z�z�z � ���
qt� � e5M�E^L ZNK�MRE[V�M���V�Ea`	KR� e � �2��VWX?�le � L��P`T��K�� E[`TI � �-ITK���I	KReTK�L�`	E[` � \^L-\[g]`T��K*\��NKRI	E[`T\UI EU� � #^k
s � ��� z�zC� � � kl\^IJ� \^I	K/`TKR� � \U�le�VWX

� � # % � � # %"� #�� � � + % � � # % � � # %
� � � � � �� � �
� � # % � � # %�� � � � + % � � # % � � # %
� � � � � �� � �

� � # % � � # %&��� � � � ��� % � � # % � � # %���� � � � �� ���
� � # % � � # %"��� � � � ����% � � # % � � # %���� � � � �� ��� � � z�z�z � �$�

z ` � evK�E^eTX?`	\�eTK�K�`T�lE[`iE�`	K�I	�&V � S^K*��� # %"� � �5�?�le�` c E^L � e�����"�I	\^� q.E[Z�VWK�zTzC� m GQK)e�KRK
`T�NEa`?E^� � # E^��� � ��� # � � � � � E[Ll����KRLlM�K�� �dc KRe/L�\|M�\^L�`TI � Zl�9` � \^LA`T\ ��� # %&� � � k ������ z gtGiK
`	E^S^K/`T�lK�� � VWV � L��-gj\^I	� Z]K�`fGiK�KRL�`fGi\ \[g.\^��IJZlEUe � etK�VWK�� KRLU`_e�k9\UL�VWX�E�gjK�G E[I	K)Ll\^L�� 
 KRIT\


��� # %"� # � � � % � � %��3� � p % �����$%&���3� � 
�%
� ���$%����(� � 
 % �	� � %
� ��� � 
 � � z�z�z � p �

qt��K�� � VdV � Ll�)gj\UIT� � e L�\^`�EPe	M�E^VWE^I���I	\9�9�lM�`��.z L	�lE^I�` � M���V�E[I � ` � e.L�\[`0�]\Ue � ` �dc KJ�9K �lL � `	K��0"�\UI
K ��E^�*�lVdKUkFe � LlM�K-GiK E[I	K-M�\^Lle � ��K�I � L���M�\U�2��VdK1�AM�\U�?Z � LlE[` � \^Lle)\[gQ`T��K�~9b	���$���UK�L�KRI	E[`T\UI	eRk
GiKPMRE[L�M�E^VWM���VWE[`TK�� � � % � �3� � � p �

qt��K�I	K � e E�e	M�E^VWE^I ��I	\9�9�lM `�E^e	eT\�M � E[`TK��PG � `	�?`	��KiD � KiE[VW�^KRZ�I	ElkHZ��9` � ` � e.L�\^` ��K �lL�K��
\^LA`T�lKYD � K E^Vd�UK�Z�I_E � `_e�KRV gfk+Z��9`"I_Ea`T�lK�I�\^LA`T�lKYe��lEUM�K M�\ULU`_E � L � L���`T��K�I	\�\[`	e�� �AK�I	KRMRE[VWV
`T�NEa`/`T��K�IT\�\[`_e*V �dc K � LAEYe��lEUM�K�MRE[VWVdK����'![k]`T��K-�9�lE[V e��lE^M�K"`T\�`T��KYhiE[IT`	E^L|e��lZlE[VW�^KRZ�I	Elk
� ����g `	K�L�GiK�MRE[LAITK�ef`	I � M `/\^��I_e�KRV c KRe*`T\�`T��K e��NE^M�K �'!

�
k `T��K-ITK�E[V k V � L�KRE^I/M�\^��Z � LNEa` � \^LNe

\[g.`T�lK�IT\�\[`_e1�



z�zTzC� � � VdV � Ll�2"l\^I	� m�n

qt��K � � VdV � L�� gj\^I	� KRLlE[ZlVdK�eJ�leJ`	\���E[S^K"E�M�\^L�LlKRM ` � \UL�ZNK�`fGQKRK�L�`T�lK hiE[IT`	E^L�eT��Z��
E[VW�^KRZ�I_E�k � k�E^Ll� � `	ei�9�lE[V �'!.� � z g���� �'![kU`	��K�I	K�K1� � e�`	eiE���L � ����K�KRVdKR� K�L�`���� � �(eT�lM_�
`T�NEa`Jgj\^IJK c KRITX � � � k

�5���3� � ��� � % �3� � � z�z�z � )��
qt� � e���L � ����K�M�\UL�L�K�M ` � \^L�Z]K�`fGiK�K�L � E^Ll� �'!-\9M�M���I	ePLl\[`�gj\^I�E[VWVvD � KYE[VW�^KRZ�I	EUe

Z��9`�\^L�VWX|gj\UI�`T��K�M�V�E^e	e�\[gJe�KR� � � e � �2��VWK�D � KYE[VW�^KRZ�I	EUePGJ� � M_� E^ITK `	��K�\^LlKRe�GiK�eT�lE[VWV5Z]K
� \Ue�`TVWX�M�\^LNM�K�I	L�K���G � `	��� "l\^I/e�KR� � � e � �2��VdK-D � K�E^Vd�UK�Z�I_E^et`	��K � � VWV � L��Ygj\UIT��k E^e)GQK�e��lE^VdV
eTK�K^k � eiL�\^L�� �9KR�^K�LlK�I_Ea`TK��+qt� � ei� KRE[LNe�k � L �lE^I�` � M���VWE^IRkU`T�NEa` � g'� � % � � � + gj\UIiK c KRITX � � � k`T�lK�L � � + �vy�\UITK ��I	\Ue	E � M�E^VdVWX^k9L�\UL�� �9K��UK�L�KRI	EUM�X�� KRE^Llet`T�NEa` � g � � % � � � � � � e*E ZlEUe � etgj\UI� kN`T��KRL�`T��K���Ea`TI � � � � � % � �A�JM�E^L�ZNK � L c KRI�`	KR���Jqt���le*`T��K c E^Vd�lKRe*\^g=� � % � � �JM�\U�2��VdK�`TKRVdX
�9K�`TK�I	� � LlK � �

qt� � e�\^L�K1� `	\.� \^L�K�I	K�V�Ea` � \^LNe�� � � ZNK�`fGQKRK�L � E^Ll� �'!�M�E^L ZNK � VdVW�le�`TI_Ea`	KR� G � `	�
~9b	����� �5�JK�gjKRITI � L��-`T\Ys ��e����jz�zC� n �tE^Ll� �jzTzC� m + � klGQK��9K�e � �^LlE[`TK/`T�lITKRK/Ll\^L�� 
 KRIT\-IT\�\^`	etZ�X

� � � � � # ��� �3� � �

� � � � � # ��� �3� � � �� � ���
� ��� � � # ��� �3� � �� � ��� � � z�z�z � 
$�

qt��K"\^`T��KRI�L�\UL�� 
 K�I	\ IT\�\[`_e*E[I	KP`T�lK"L�K���Ea` �dc KReJ\^g.`	��KReTK��Ju�\aG GiK?�9K�`TKRIT� � L�K�`T�lK
K�VWK�� KRLU`_e � L � M�\^I	ITK�e��]\^LN� � Ll�P`T\ � � k � � k9E[LN� � � ��svE^M_��\^g�`T��K�e�K�� � e � ev`T\�V � K � L � E^Ll�
� ei`T���leJ\^g+`	��KPgj\^I	�

�	��
 �  � � # �� � � � � z�z�z � � �
b�e � L��-`T��K ��I	K c�� \^�leTVWX�M�\U�*�l�9`TK�� c E^Vd��K�et\[g+`T��K�� � VdV � L��-gj\^I	��kNs � ���jzTz�zC� p � klGQK�eTK�KP`T�NEa`

��� � 
 %"� # � � �  �

���	��
 %��3� � p � � � � z�z�z � o �



� + zTz�zC� � � VWV � L�� "�\UIT�

qF\ ��K�`TKRIT� � L�K�`T�lK�M�\�K	�YM � KRLU`_e  �"E^Ll� � �TktGQK|M�\^��Z � LlK�`T��K���K �lL � ` � \^L \^g � � ks � ��� z�z�zC� )���k�G � `T��`T�lK�K ����I	KRe	e � \^Llevgj\^I*`T��KPI	\�\^`	eRk�s � ���jzTz�zC� 
�� 

� � ��� # � � m � � ��� � %&� # � � �  � %
� � � �3� � + � � ��� � %���� � p � � %
� � ��� # � � � �� � ���	� � %"� # � � �  � %
� � � �3� � m � � � � � %���� � p � � %
� �$��� # � � �� � ��� �

�
%"� # � � �  � %

� ��� �3� � m � � � �
�
%���� � p � � � � z�z�z � n �

qt���letGiK �lLl��`T��K�KRVdKR� K�L�`	et\^g ��GJ� � M_��M�\^I	ITK�e��]\^LN��`T\-`	��K c E[I � \U�leiIT\�\[`_e�

� �&� � �� � #�� � � � � � �, � # � �� ��� � �
� � �, � # � �� � � �jzTz�z � m�+ �

��gJM�\^�lI	eTK^kF`T� � e"M�\UITI	KRe��]\^Ll�9KRLlM�K � e�V � L�K�E[I �Yz `?Gi\^��V����lE c K�eT� �YM�K���`	\|�9K�`	K�I	� � L�K �	� �
E[LN� ��� � E[Ll��`	��K�LAL�\[`	KR�|`T�lE[`Pe � LNM�K � � � � � � � � % �	� � � ��� � � �	� � �Pz Ll�9KRKR��k �le � Ll�
s � ��� z�z�zC� m�+ �iGQK�MRE[L �lLl��`T�lK�K�VWK�� K�L�`*\[g � GJ� � M_��M�\UITI	KRe��]\^Ll��eQ`	\YE[L�XYK�VWK�� KRLU`J\^g �'!
e � LlM�K�e��lM_��KRVdKR�-KRL�`	eJM�E^L�Z]K�K ����I	KRe	eTKR� � L�`TKRIT��et\^gfkleTEHXUk � � E^Ll� � � �

�AK)E[I	KiLl\aG � LYE �N\�e � ` � \^L-`	\"� � e���V�EHX"`	��K=��I	K c�� \^�leTVdX�E^� c K�IT` � e�K���e	M�E^VWE^I0��IT\9�9�NM `��
D
K�` � E[LN��� Z]K�ITK�E[V�V � L�K�E[I*M�\^�?Z � LlE[` � \^Llei\^g+`	��K�IT\�\^`	eRkU`	�lEa` � eRk � %&� � � !

�
E[Ll��VWK�` � �

E[LN� ����Z]K"`T�lK"K�VWK�� K�L�`_e � L�� E^e	e�\9M � E[`TKR��G � `T��`	��K��(EUM�M�\UI	� � L��-`	\�s � ��� z�zTzC� )��C��qt��KRL
GiKP��K �lL�K"E*��I	\9�9�lM�`*\^L �'!

�
Z�X

� � %&� � � ��� � % ���(� � �jzTz�z � m^m �
"�\UIt`T��K �NE[IT` � M���V�E[IJM�EUe�KP\^g�~9b	���$� k��le � L���s � ���jzTz�zC� p � klGQK��lE c K



z�zTzC� � � VdV � Ll�2"l\^I	� � m

��� � % � � � � ���	� � % �	� � � � � �� � # % �� � # � � ��
��� � % � � � � ���	� � % �	� � � � ��
��� � % � � � � ���	�

�
% �	�

�
� � ��

��� � % � � � � ���	� � % �	� � � � � �,
��� � % � � � � ��� �&� % � �

�
� � �,

��� � % � � � � ��� � � % � �
�
� � �, � �jzTz�z � m ���

"�I	\^� `	��KReTK-e��]KRM � �NM c E[VW��KReRk GQK M�E^L�e�KRK?`	�lEa`/gj\^I"~9b	���$� k � % �E��IT\ c�� �9KRe)E�e	M�E^VWE^I
��I	\9�9�lM `J\UL�`	��K�IT\�\^`te��lE^M�K^k �'!

�
��z Ll�9KRKR��k9GiK�M�E^L � L�`TK�I ��I	K�`*s � ���jzTz�zC� m ���i�^K�\U� K�`TI � M�E[VWVWX

Z�X�ITK���I	KReTK�L�` � L��*`	��KtIT\�\^`	e.Z�X c KRM�`T\UI	e+\[glVWK�Ll�[`T� m�� 
 �3�.qt��KJE^L��^VWKRe+ZNK�`fGQKRK�L�`T��K c KRM `	\^I_e
E[I	K�e��NM_��`	�lEa`�M�\Ue � � � �� E^eJeT��\aGJL � L " � � �9z�z�zC� m �

���
���

" � �(�9z�zTzC� m

z ` � e � �2�]\^IT`	E^LU`�`T\AL�\[`	K�`	�lEa` � % � � e �U� � `	K�� � / K�I	K�L�`?gjI	\^� � %*� � qt��K�I	K � e?Ll\
 LNEa`T�lI	E^V �/ZlEUe � e.gj\^I�`	��K/hiE^I�`_E[L e���ZNE[VW�^K�ZlI	E/e�\"eT\^� KJ\^gN`	��K�eTX�� � K�`	ITX � e5L�\[`vE��3�lE[I	K�L�` �
qt���letGiK�gj\U��Ll� ��� # %"� # � � �lk9Z��9`�� � %��3� � p ��y�\UITKR\ c KRIRk�GQK/� � �U��`JEUetGQKRVdV �lE c K/M_�l\UeTK�L� � � Lle�`TK�E^��\^g ��E[Ll��gj\^��Ll� � � � % � �3� � � p �.qt��KRITK/E[I	K�LlE[`T��I_E[VWVWX � � e�` � L��^� � eT��KR�YK�VWK�� K�L�`	e
\[g �'![k�LlE^�-KRVdX�`T��K�I	\�\[`_e1�5x)e*E-ITK�e���Vd`Rk�`T��K ��I	\9�9�lM�`*\^L �'!P� � e���VWEHX9et� \^I	K�M�VWKRE^ITVWX�`T�lK
eTX�� � K�`	ITX�\[g.`T��K"D � K�E[VW�^KRZ�I_E3�



��� zTz�zC� � � VWV � L�� "�\UIT�

~�\�g E^IvGiK*�lE c K�V � � � `	KR��\U��IQ� � e	M��le	e � \^L-`	\"`T�lK)D � K�E^Vd�UK�Z�I_E^e�\^gF~9b������5E^Ll��~9b	���$�
�j\UIRk)� \^I	K ��I	KRM � eTK�VWX^k*`T��K � I|M�\^�2��VWK � K ��`TKRLle � \ULle � � D
K�`��Ne�Ll\aG �^KRL�K�I_E[V ��
 K|`	� � e�E^Ll�
K ����V�E � L�`T��KP`	K�I	� e  e � �2��VWK��-E[Ll�  e�KR� � � e � �2��VdK �3�

~��3�3�]\UeTK . � e�E D � K�E[VW�^KRZ�I_E3� x �*�/&�%��
��(�����k*y k � e�e � �2��VWX E eT��Zle��lE^M�K�\[g
. GJ� � M_� � e�M�Vd\�e�K�� ��Ll�9KRI"`	��K�D � K ��IT\9�9�NM `�� "�\^I-K ��E^�*�lVdKUk � # %"� � %.E^Ll� � � �^KRL�K�I_Ea`	KYE
eT��ZlE[VW�^KRZ�I_Et\[g]~9b	���$��GJ� � M_� � e � Ll�9KRKR� � eT\^� \^I ��� � M=�jK ��� �dc E^VdKRLU`C��`	\/~9b	�&���C��~�X��?Z]\^V � MRE[VWVdXUk
� g�� � e�E�eT��ZlE[VW�^KRZ�I_E-E^Ll� � %�� � ��k�`T��KRL � � %�� � � � �tx*L ����� �%� � e*E�e��]KRM � E^V
S � LN��\[g
eT��ZlE[VW�^KRZ�I_E3�tz g�� � e/E[L � �9KRE^V k E[LN� � ��� E[Ll� � � e�E[L�X�K�VWK�� K�L�`/\[g�.*kl`T��KRL � � %�� � �����
z g���GiK�I	K�\^LlVdX E?eT��ZlE^Vd�UK�Z�I_E � Llef`	KREU��\[gFE^L � ��KRE[V k�GQK)GQ\U��V����lE c K*`T\?I	KRe�`TI � M ` �-`	\?Z]K � L
�AI_Ea`	��K�Ii`	�lE[L*4f�le�` � L�. �

x�eQE[L K ��E[�2��VWK^k�M�\ULle � �9KRI `T��K��^I	\^�3��b��&����k^`	��K�eTK�`v\^g�E^VdV�`T��I	K�K1� Z�X$� `	��I	K�KJ��L � `	E^ITX
��Ea`	I � M�K�e1����K M�E[L�`T� � L�S|\^g � `	ePD � K�E[VW�^KRZ�I	E�E^e/ZNK � Ll��`	��K�e�K�`P\^gQE[VWV�r*KRIT� � ` � E[LA`T��I	K�K1�
Z�X$� `	��ITKRK���Ea`	I � M�K�e1� qt� � e � e�`T��K�eTE^� K�EUe?gj\UI ~�b����$��K ��M�K��9`�`	�lEa` `	��K�� E[`TI � M�KRe�L�K�K��
L�\^`"ZNK `	I	EUM�K�VWKRe	e��Yqt���Ne�GQK�� � �^��`�`	E^S^K-gj\^I"E�ZNE^e � eRk
`	��K�K � �^��`"��Ea`	I � M�K�e�� � e���V�EHX^K�� � L
s � ��� z�z�zC� m ��k3��VW�let`	��KP`T��I	K�K1� Z�X$� `T��I	K�K � ��K�L�` � `fX���Ea`	I � ���

u*\aG M�\^Lle � ��K�I+`T��KQ\^L�K1� � � � K�Lle � \^LlE^V�e��lE^M�Kve��lE[L�LlKR�"Z�X/`T�lK � �9K�L�` � `fXP��Ea`	I � ��kH`T�lE[`
� e�k�`T�lKPe��lEUM�K�� �dc K�LYZ�X�����V ` � �lVdK�eQ\^g
`T�lK � �9KRLU` � `fX���qt� � ete��lE^M�K^k���k � eiE[L � ��KRE[V Z]KRMRE[�leTK � g
� ����E[Ll��� � etE[L�X K�VWK�� K�L�`i\[g
`	��K/D � K/E[VW�^KRZ�I	Elk � � %�� � � + ���0� z LYg E^M�`Rk � gFGQK/M�\ULle � �9KRI
`T�lK e��lEUM�K-\[giE^VdV `	I	EUM�KRVdK�eTe)��Ea`TI � M�KReRk�� � k
GQK�eTK�K�`T�lE[` � `�`	\�\ � e�E[L � �9K�E[V���qt� � e/gj\^VWVW\aG*e
e � LlM�Kt`T��K*`TI_E^M�KJ\^g E�M�\^� �?��`	Ea`	\^I � e�L�K�M�K�eTe	E[I � VWX�`	I	EUM�K�VWKRe	e��+qt���le�K c K�I	X"KRVdKR�-KRL�` � LYb	���$�
M�E^L�ZNK�GJI � `�`	K�L|E^e�E�e���� \[g�\UL�K"K�VWK�� KRLU`JgjI	\^��� E[Ll��\UL�K�K�VWK�� K�L�`*gjI	\^�	���&�tqt��K�gj�lVdV
E[VW�^KRZ�I_E � ei`T��K"eT��� \[g.`T��KP`fGi\ � �9K�E[V�e1�

x D � K�E^Vd�UK�Z�I_E/GJ� � M_� �lEUe5L�\ � �9K�E[V�e=�jK1�9M�K1�9`v`T��KJ`	I �Wc�� E^Vl\UL�KRe5M�\^�2��I � e � L��/`T��KJgj�lVdV
E[VW�^KRZ�I_E � `_e�KRV g5\UI*`T�lK � �9KRE^V+M�\^Lle � e�` � L���eT\^VWK�VWX�\[g + � � e)M�E^VdVWKR� �*��� ����� �Jx e���ZNE[VW�^K�ZlI	E � L
GJ� � M_��E[VWV.�-KR�?Z]K�I_e)M�\^� �?��`TK � e/M�E^VdVWKR� �%�� �����	'-�/x*LAE^Vd�UK�Z�I_E�G � `T�AL�\�E^ZNKRV � E[L � �9K�E[V�e
� eJM�E[VWVWKR�	�*� � ��
�� � � �&��� ��qt���Nei`T��K�D � K�E[VW�^KRZ�I	E?\[g�~9b��&��� � eJe � �*�lVdKUk9GJ� � VWK/`T�lE[`J\[g.b	���$�
� etL�K � `T��KRI�e � �2��VWK�L�\^I*eTK�� � � e � �*�lVdK��

x e�KR� � � e � �2��VWK*D � KtE^Vd�UK�Z�I_E � e `	��K*eT���=\^g e � �2��VWK � �9KRE^VWe�� hQ\ULle � �9KRIRkagj\UI�K ��E[�2��VWK^k
`T�lK � c K � Z�X$��� c K*`	I	EUM�K�VWKRe	ei��K�I	� � ` � E^L���E[`TI � M�KReiGJ� � M_��E^ITK 
 K�I	\-K ��M�K��9`tgj\^Ii`fGQ\�� � E[�U\^LlE^V
Z�VW\9M_S�eRk9\^LlK)`	��I	K�K � Z�X$� `	��ITKRK/E^Ll��\^L�K/`fGi\.� Z�X$� `fGQ\ � ~9�3�3�]\UeTK/GiK�M�\ULle � �9KRIJ\^L�VWXY��Ea`	I � M�K�e
GJ��KRITKYK�E^M_� \[gt`	��KReTKY`fGi\�Z�VW\�M_S9e � e�e�K��lE[I_Ea`	K�VWX�`TI_E^M�K�VWKRe	e1��qt��KYI	KReT��Vd` � L���eTK�` � e?E�D � K
E[VW�^KRZ�I_E�GJ� � M_��M�E^L�ZNK�M�\^LNe � �9K�I	KR��`T�lK?e��l� \^g.`fGi\ � �9KRE^VWeRk�\^LlK"\[g GJ� � M_� � e � eT\^� \^I ��� � M
`T\ ~9b������QE[Ll�-`	��K/\[`T�lK�Iv\^g
GJ� � M_� � e � e�\U�-\UI��l� � MJ`T\-~�b����$�C��z g
GiK�I	K���� � ITK�\^L�VWX?`	�lEa`i`T�lK
eT��� \^gF`T�lKP`TI_E^M�K�ei\[g.`T��K/`fGi\ � � E^�^\^LNE[V Z�VW\�M_S9e c E[L � eT�
k�`T�lK�ITK�e���Vd` � L���E[VW�^KRZ�I_E � etVWE^IT�UK�I�k
� LlM�VW�l� � L�����Ea`	I � M�K�e���IT\��N\UI�` � \ULlE[V�`	\/\UL�KJGJ��\�e�KJ� � E[�U\^LlE^V�KRVdKR� K�L�`	e�E^ITK �� % �� % �� % � �� % � �� �qt� � e�K�VWK�� KRLU`iE[Ll� � `	e5����Vd` � ��VdK�e�gj\UIT��E[L�E[Z]K�V � E^L � �9K�E[VleT\P`T� � e�V�E[I	�^KRI5E[VW�^KRZ�I	E2� $+�2���$� 0
$+�2����� 0#�2� m ��� � etL�\[`�eTK�� � � e � �*�lVdK��



z�zTzC� � � VdV � Ll�2"l\^I	� ���

OiKRM�E^�leTK�e�KR� � � e � �2��VWK�D � K�E[VW�^KRZ�I_E^e"E^ITKYe � �2��VWX e��l� e?\[g�e � �2��VWKY\UL�KReRk �-\�ef`�\[g
`T�lK � I=��I	\��]K�IT` � KRetM�E^L�Z]K�\^Z9`_E � L�KR��Z�X �lI_e�`JM�\^Lle � �9K�I � Ll� e � �*�lVdK�D � K"E[VW�^KRZ�I_E^e��

qt��KRITK � e
E^L � L�` � ��Ea`TKvITKRVWE[` � \^LleT� � �)Z]K�`fGiK�KRL)`	��K � � VdV � L��tgj\^I	� E^Ll�Pe�KR� � � e � �2��V � M � `fX 
`T�lK � � VdV � Ll��gj\^I	� � e�L�\^L�� �9KR�^K�LlK�I_Ea`TK � gvE[LN��\^L�VWX � g�`	��K�D � K-E[VW�^K�ZlI	E � e)eTK�� � � e � �2��VWK���z `
� eQLl\[`J�lE[I_��`	\	�lIT\ c K��lE^V gF\^gF`	� � eQgj��LN��E[� K�L�`_E[V `T�lK�\^I	K�� � �jGJ� � M_� � et�9��K/`	\�hiE^I�`_E[L �  � g
`T�lK � � VdV � L��Ygj\UIT� � e�L�\UL�� �9K��UK�L�KRI	E[`TK^kl`T��KRLAD � ePeTK�� � � e � �2��VWK���~��3�3�]\UeTK . � e)L�\^`/eTK�� � �
e � �2��VWK�E[LN� VdK�`�� Z]K�E^LYE[Z]K�V � E^L � �9K�E[V���D
K�` ��� % � � % � � � ZNK)E�ZlE^e � e�gj\^I�� � �AK/M�E^L�K ��`TKRLl�
`T� � eP`	\�E�ZlE^e � ePgj\^IP`	��K�gj��VWVQE^Vd�UK�Z�I_E . Z�X�E^��� � L�� � � %�� � % � � � GJ��KRITK�� � ���� ��u*\aG�VdK�`
�le/M�E^VWM���VWE[`TK � ��� % � �JGJ��KRITK � � .=� " � I	e�`/M�\^Lle � �9K�I � ��� % � � % � � � ����qt�lK � L�L�K�I/M�\U�-���9`	E[`T\UIV � K�e � L�� e � LlM�K�� � e?E[L � �9KRE^V&��Oi�9`"`	��K�L `	��K�eTKRM�\^Ll� M�\^� �?�9`_Ea`	\^I c E[L � eT��KRe?e � LlM�K��
� e)E^ZNKRV � E[L��)u*K ��`PM�\^LNe � �9K�I � �!� % � � %�� � � � qt�lK��lLlE^VFI	KReT��Vd`)�?�Nef`/V � K � L�� e � LlM�K �!� ��� eT\� `	ePK ���lE^Lle � \UL��lEUePL�\�M�\^�2�]\^L�KRL�`	ePE[VW\^L���`T�lK�� � � e�E^Ll��E[VW\^L�� � � � L �lE[IT` � M���V�E[I ��qt���le
`T�lK�I	K � e"L�\�M�\UL�`TI � Z���` � \^L�`T\�`	��K�`TI_E^M�K���qt��K�`	I	EUM�K c E[L � eT��KRe"E^Ll�A`T��K � � VWV � L���gj\UIT� � e
�9KR�^K�LlK�I_Ea`TK��



� p zTz�zC� � � VWV � L�� "�\UIT��J2t2�8�C�2�896 �
m � �AKPgj\UVdVW\aG �lK�I	KPw�x�hJ�/OJ~l�/u"k�� � m^m�+ �

���JwUx�hJ�/OJ~l�/u?k��3��� 
 n ���.+ �

���J6
7(��� ��6
m �J��K��lL�K EYZ � V � L�K�E[I)gj\^I	� \^LA~9b	���$�*�le � L���`	��K"`	��I	K�K � � � � K�Lle � \ULlE[V.I	K1��I	KReTK�L�`	E[` � \^L
E^eQgj\^VWVW\aG*e1��D
K�` � E[Ll� �YZ]KPE-V � LlKRE[IJM�\^�?Z � LlE[` � \^L�\[gF`	��K���Ea`	I � M�K�e � L�s � ���jzTzC� m �
E[Ll����K �lL�K	��� � %��3��� � q+I � �5�vhQ\^�2�lE^ITKi`	� � evG � `	� `T��K � � VWV � L��Pgj\UIT��k � � K�� � � %��3� �qFINE^� � EU� �5� z `Ye�� �YM�KRe�`T\ M�\ULle � �9KRI � E[LN� � I	��L�L � L���\ c KRI�eT\^� K�M�\^L c KRL � K�L�`
ZlE^e � e1�



z����]~�`TI	�lM `	��I	K/\^g�~ � �2��VWK"D � K"x*VW�^KRZ�I	EUe ��)

��� < � B*6 �Q897��E�]8���7�6 2-� ��� �����f6�����6�	 � �56
4�7l@ �

�)��I+e�`T�N�9XP\[g9`T�lKQD � KQE^Vd�UK�Z�I_Et\[gN~�b����$��I	K c KRE[VWKR�/`	�lEa`+`T��KQK � �^��`+�UK�L�KRI	E[`T\UI	e�M�\^��V��
Z]K�� �Wc�� �9K�� �3� � LYE^L � VWVd��� � LlEa` � Ll��g E^eT� � \^L�� qtGQ\��UK�L�KRI	E[`T\UI	eRk � # E^Ll��]k�M�\U�-���9`TK�� G � `	�
KREUM_��\[`	��K�I �)qt��KRX�gj\^I	�-K��|EYZNE^e � e*gj\^I)`T��K?`fGQ\�� � � KRLle � \^LNE[V hiE^I�`_E[L|eT��ZlE^Vd�UK�Z�I_E3��qt�lK
I	K���E � L � L����UK�L�KRI	E[`T\UI	eRk � � %
� � %����$%����$%&���$%
E[LN� ����GQKRITK E[VWV�K � �^KRL c KRM�`T\^I_e)\[giEU� � #�E^Ll�
E^���]k[`T�lE[` � eRk � � # %
� � �9GtE^e#��I	\��]\^IT` � \^LlE^V^`	\ � ��k �� � � y�\^I	Kv�UK�L�KRI	E^VdVWX^kaK�E^M_�"\^gl`T�lKte � �"GiEUe
E[L�K � �^KRL c KRM�`T\UI)\^gtEU� �Agj\^I�K c KRITX � � � ��qt��KYM�\^I	ITK�e��]\^LN� � Ll��K � �^KRL c E^Vd�lK-�9K��NKRLl�9K��
V � L�K�E[I	VdX�\^L � �Jqt��KReTK"V � L�K�E[IJgj�lLlM ` � \ULle*\UL�� GQKRITK�KRVdKR�-KRL�`	e*\^g �'!akl`T��K-�9�lE^V+e��lE^M�K�\[g
� ��qt��K�gj��LlM ` � \ULleQGJ� � M_���UE c K*`T��K)K � �^K�L c E[VW��K�e5\[gFEU� �YGiK�I	K�MRE[VWVdK���IT\�\^`	evE^Ll� `	��K�I	KRE^V
V � L�K�E[I*M�\^�?Z � LlE[` � \^Llei\^g+`	��KReTK�IT\�\^`	eQgj\^I	� KR��E ITK�E[V c K�M `T\UI*e��NE^M�KUk �'!

�
�

qt��K|~9b��&����I	KReT��V `_e-�^K�LlK�I_E[V ��
 K � L�`	��K�gj\^VWVd\aG � L���GtEHX�� s c KRITX eTK�� � � e � �2��VWK�D � K
E[VW�^KRZ�I_E � etE�e���� \^g+e � �2��VWK � �9K�E[V�e�k�KREUM_�Y\[g+GJ� � M_��M�E^LYZNK)`TI	KRE[`TK���E^eiE?eTK1�NE[I_Ea`TK/e � �2��VWK
D � K�E[VW�^KRZ�I	E(��qt��K �UK�L�KRI	E[`T\^I_e)\[gv`	��KYe � �2��VWK�D � K E^Vd�UK�Z�I_EY��EHX|Z]K�M_��\UeTK�L eT\�`	�lEa`�\^LlK
eT��ZleTK�`Y\[g)`T��KR���UK�L�KRI	E[`TKRe E M�\U� �?�9`_Ea` �Wc K�hiE^I�`_E[L3e���ZNE[VW�^K�ZlI	Elk � � qt��K�I	K���E � L � L��
�^KRL�K�I_Ea`	\^I_eQE^ITK/K � �^KRL c KRM�`T\UI	ev\[g.EU� ��gj\UIiK c KRITX � � � �5x)eTeT\9M � Ea`TK��YG � `T��KREUM_��\^gF`T�lKReTK
V�Ea`�`	K�IJ�UK�L�KRI	E[`T\^I_e � e*E-V � LlKRE[Itgj�lLlM ` � \UL�GJ� � M_��� �Wc K�eQ`T��K�K � �UK�L c E[VW��K�� ��K�GJI � `TK



� 
 z����]~�`TI	�lM `	��I	K/\^g�~ � �2��VWK"D � K�x*VW�^K�ZlI	EUe

� EU� � ��� � � �'� � ��� � � �jz�� � m �
qt� � e � e�`T��KA�^K�LlK�I_E[V ��
 Ea` � \^L3\^g?s � � � z�zC� n �YGJ��K�I	K|GiK��lE c K � LN� � MREa`	KR� �UK�L�KRI	E[`T\^I_e V � SUK
� � %
� ��k  � ��� k��^KRL�K�I � MRE[VWVdX�Z�X�� � �

qt��KPIT\�\^`	ei\[g�~9b��&���QK �9K��2��V � gjX�E�L��l�?Z]K�IJ\[g M_�lE[I_E^M�`TKRI � ef` � MRev\^g+eTK�� � � e � �2��VWK�D � K
E[VW�^KRZ�I_E^e � L �UK�L�KRI	E^V&� " � I_ef`�k � g � � e�E I	\�\[`�k�e�\ � e�� �'�&qt� � e � e���E^��K�K ����V � M � ` � L
s � �0�jzTzC� n � k+GJ��K�I	K GQK e�KRK-`T�lE[`/`	��K IT\�\^`�M�\^I	ITK�e��]\^LN� � Ll�Y`T\ ��� � e/`T�lK-LlK��UE[` �Wc K-\[gQ`T�lE[`
M�\UITI	KRe��]\^Ll� � L���`T\ ����k E[Ll� eT\|\^L ��~�K�M�\ULl��k.gj\^I"K�E^M_� I	\�\^`Rk+`T��KRITK � e?\^L�VWX�\UL�KYV � L�K�E[I	VdX
� Ll�9K1�]K�LN�9K�L�`*�^KRL�K�I_Ea`	\^ItG � `T��`T�lE[`*IT\�\^`���qt� � I	��k � g � � e*E-I	\�\^`Rk(� � � eJL�\^`JE-I	\�\[`��

r*\aG � eJ`T�lK-hiE[IT`	E^L|e���ZNE[VW�^K�ZlI	E �9K�`TK�I	� � LlKR� � L|�^KRL�K�I_E[V��Az `�`T�lITLle�\^�9`�`T�lE[`�`T�lK
gj\^VWVW\aG � L�� �lIT\9M�K��9��I	K � eQI	K���� � ITK����+x�LYK�VWK�� K�L�`�� ��. � eve	E � �-`T\?ZNK � � 
������ � � gFEU� ���lEUe
E^e)gjKRG 
 KRIT\�K � �^K�L c E[VW��K�e)EUeE�]\Ue	e � Z�VWK^k `	�lEa` � e�k�`	��K-�?��Vd` � ��V � M � `fX|\^g5`T�lK 
 K�I	\�K � �UK�L c E[VW��K
� e�� � L � ��E[V�� z L;`T��K�~�b����$� K ��E^�*�lVdKUkvgjI	\^��s	� � �jzTzC� o �-GQK|eTK�K�`T�NEa`�E^� � # �lE^e�E�`fGi\
� � � K�Lle � \ULlE[V+e��lEUM�K�G � `T��K � �UK�L c E[VW��K 
 K�I	\lklGJ� � VWK?EU� ���lE^e�E-gj\^��I�� � � K�LNe � \^LlE^VFe��lE^M�K�\[g
`T� � eie�\UI�` �.qt�lK)KRVdKR�-KRL�`� # � eQITKR�^��V�E[IvGJ� � VWK � � evLl\[`���x hiE[IT`	E[LYeT��ZlE^Vd�UK�Z�I_E � ev\UZ9`	E � L�K��
Z�X �lLl� � L���E���EA� � ��E^V M�\^� �?��`	Ea` �dc K�e���ZNE[VW�^K�ZlI	E�M�\^L�`_E � L � Ll��E�ITKR�^��V�E[I/K�VWK�� KRLU` �-qt�lK
eT��ZlE[VW�^KRZ�I_E��^KRL�K�I_Ea`	KR��Z�X � # E[Ll� � � ePM�\U�-���9`	E[` �Wc K-E[Ll� � ` � e/��EA� � � E^V.e � LlM�K�`T��KRITK � e
L�\ \[`	��K�IJKRVdKR� K�L�`*GQK�MRE[L�E^����`T\ � `*GJ� � M_��Gi\^�lVW��L�\[`���KRe�`TI	\aX `T��K"M�\^� �?�9`_Ea` �dc�� `fX��

z gvGiK"`	E^S^K?EUe�\U��I�ZNE^e � e*gj\^I)`T��K E[VW�^KRZ�I	E-`	��K � �/�	� 
�� ��� � � �^k�� � � %�� � � � � � �lVd�leeT\^� KYZlEUe � e�gj\UI?`	��K�hiE^I�`_E[L eT��ZlE[VW�^KRZ�I_E�k eTEHX � � % � � � � � k `	��K�L GQK�MRE[L GJI � `	K�E�� E[`TI � �I	K1��I	KReTK�L�`	E[` � \^L�gj\^I*E^��� 



z����]~�`TI	�lM `	��I	K/\^g�~ � �2��VWK"D � K"x*VW�^KRZ�I	EUe � �

EU� � �

����������������
�

+
+

�
+

� � ��� � � � � � �
� � � � � � �

������������������
�

� � z�� � ���

"�I	\^� `T� � eJGiK"M�E[L�eTK�KP`T�NEa`J`T�lK�� � VWV � L��-gj\^I	��k�GJ��KRL�EUM ` � L�� \UL�`	��K�hiE[IT`	E^L�eT��ZlE^Vd�UK�Z�I_E
M�E^L�Z]K"M�\U�2���9`TK���Z�X

� � � % � � � � �
�����

�%��� � � �%��� � � % �jz�� � �$�
GJ��KRITK�� � ei`	��K"e�K�`*\[g E[VWV�`T��K�I	\�\[`_e1�

�AK/S�L�\aG;`T��KPM�\U� �?�9`_Ea` � \^L�ITKRVWE[` � \^LlevZNK�`fGQKRK�L�`	��K)I	\�\[` c KRM�`T\^I_evE^Ll� `	��K)� KR�	�
Z]K�I_eY\[gP`	��K�hiE[IT`	E^L e���ZNE[VW�^K�ZlI	ElkQLlE^� K�VWX;s	� �E�jz���� m � � � �lEa`�E[I	K�`T��K�M�\^� ���9`	E[` � \^L
I	K�V�Ea` � \^LNeQZ]K�`fGiK�KRL�`T��K�I	\�\[` c K�M `T\UI	e � �AK��NE c K/L�\[`*XUK�`*e��]KRM � �NKR��`T��K�Ll\^I	� E^V � 
 E[` � \^L�\[g
`T�lK � � � ePkNe�\ GiKPMRE[L�\^LlVdX�E^LleTGQKRIQ`	� � e ����KRe�` � \^L��3��`T\�E[L�\ c K�I_E[VWV]M�\^Lle�`	E^LU` �

D
K�`*�let�leTKP`T��K"w�E^M�\^Z � � �9K�L�` � `fX�\UL � � � % � � � 
� � % � � � % � � � � � � � � � % � � � % � �(� � � � �$% � � % � � � �

� �-� � � � � �$% � � � � �%��� � � � �$% � � �
� ���%��� � � �-��� ��� � � � %�� � � � �jz�� � p �

qt� � e"� KRE^Lle�`	�lEa`�K � `T��KRI � � � %�� � � � e 
 K�I	\lk.\^I � ` � e?E�I	\�\[` c KRM `	\^I"G � `T��IT\�\[` � � �5k \UI
� � � � + k � L�GJ� � M_��MRE^eTK � � � % � � �.M�\^� ���9`TK�eJG � `	��K c KRITX �lE^Ll� � et`	���le*E[L�KRVdKR�-KRL�`*\[g
`T�lK�hiE[IT`	E[L�eT��ZlE[VW�^KRZ�I_E3�



� o z����]~�`TI	�lM `	��I	K/\^g�~ � �2��VWK"D � K�x*VW�^K�ZlI	EUe

z ` � e-KREUe�XA`T\ e��l\aG&`T�lE[` � � � %�� �(� � + �lL�VdK�eTe � � � � + � qt� � e � e e � �2��VWX E
�^KRL�K�I_E[V � 
 Ea` � \UL�\[g�`	��KtM�\^LNe � �9K�I_Ea` � \ULleFeT��I	IT\U��Ll� � L���s	� �$� z�z�zC� ��� � �AKiK ��E[� � L�K � � � % � � � % � � �
GJ��KRITK � � eveT\^� KJZlEUe � e�KRVdKR�-KRL�`v\[g .*kUK � `T��KRIQEPI	\�\^` c K�M `T\UI�\^IvE^L�K�VWK�� K�L�`5\^g]`	��K/hiE^I�`_E[L
eT��ZlE[VW�^KRZ�I_E3��z g � � � kF`T��K��9\^��ZlVdKYM�\^� �?�9`_Ea`	\^I � e�K � `T��KRI 
 KRIT\�\UI ��IT\��N\UI�` � \ULlE[V.`	\|E
I	\�\^` c KRM `	\^I � � 
 � ��z LYK � `	��K�IJM�EUe�KUk^`	��K�I	K � eiL�\�M�\^L�`TI � Z��9` � \^LY`T\"`	��K)`TI_E^M�K��+z g � � etE"I	\�\^`
c K�M `	\^I�kFeTEHX � � ���lk+`T�lKY�9\^��ZlVdKYM�\^� �?�9`_Ea`	\^I � e"K � `T�lK�I 
 K�I	\�\UI�\[gi`T��KYgj\^I	� � � 
 � 
 �lk
E[LN�Y`	���Ne*�9\�KRetL�\^`�M�\ULU`	I � Z��9`	K/`T\ `T�lKP`TI_E^M�K/��L�VWKRe	e � � � � + �

�AKQ�lE c K5eTK�KRLP`T�lE[` � � � %�� � � �U���le�`+Z]KvE[L�KRVdKR�-KRL�`+\[g�`	��KthiE^I�`_E[L�e��lZlE[VW�^KRZ�I	E(� ��KM�E^L���E[S^K"`T� � e�� \UITK"K1����V � M � `)G � `T�AE�V � `�`	VdK M�E^VWM���V�Ea` � \^L �=" � I_ef`/GQK �lIT\ c K"E[L � �*�]\^IT`	E^L�`
��I	\��]K�IT`fX^k%��'�
%� �����%'�� �]k�\^g+`	��K�� � VWV � L��-gj\UIT� 

� � % � � %" � � � � � � % � � %! 1� % �jz�� � )��
GJ��KRITK � % � %�E^Ll�2 )E^ITKPKRVdKR�-KRL�`	et\[g.`T�lK"D � KPE^Vd�UK�Z�I_E3� qt��K ��I	\�\[g � e*e�`TI_E � �^��`Tgj\^I	GiE^I	��

� � % � � %" �:� � qFINE^� � E^� � � %" �
� qFINE^� ��� E^� � %TE^�� �
� qFI � E^� � %	E^� � �REU�  
� qFINE^� � � % � �WEU�  
� � � � % � � %! 1� � �jz�� � 
$�

u*\aG GiK"�leTK"`	� � e � �9K�L�` � `fX�`T\YK c E[VW�lEa`	K � � � � % �
�
� � % � �*GJ��K�I	K � � e)e�\U� K"K�VWK�� K�L�`/\[g�`T�lK

hiE[IT`	E^L�eT��ZlE^Vd�UK�Z�I_E3�

� � � �$% �
�
� � % � � � � � �$% � �

�
� % � � �

� �'� � �1� � � % �
�
�(� � �jz�� � � �

Oi\[`	�|e � �9KRe)E[I	K"V � L�K�E[I�gj��LlM ` � \ULle)\[g ���*�*K�gjK�I	I � L��Y`T\�s	� �#�jzTz�zC� )�� k GiK?eTK�K�`	�lEa` � � �$% �
�
� �

� e���IT\��N\UI�` � \ULlE[V]`	\ ��� klGJ��K�I	K ���A�lEUei`T��K ��I	\��]K�IT`fX

��� � % �(� � �%���3� % � � % �	� � � �jz�� � o �
y�\UITK ��I	KRM � eTK�VWX^k9GiKP�lE c K

� � � %��
�
� � � � � � %��

�
� � � � � �jz�� � n �



z����]~�`TI	�lM `	��I	K/\^g�~ � �2��VWK"D � K"x*VW�^KRZ�I	EUe � n

qt� � e � eRkt\[g�M�\U��I	eTK^k � L EUM�M�\UI	� G � `T� \^�lI�ITK�e���Vd`	e-gj\UI�~9b	����� � x)eYE[L;K ��E[�2��VWK^k
VWK�` � � � � � %��

�
� � � � � "lIT\U� q+E^Z�VWK�z�zC� m k.GQK�eTK�K `T�NEa` � � � %
� � � � � � � � � � #�� "�I	\^�

s � ���jzTz�zC� p � k!�	� � %
� � � � 
�k GJ� � VWK"gjI	\^�(s ��e��#� z�z�zC� 
���k!�jzTz�zC� m�+ ��k
E[Ll� �jz�zC� n ��k�GQK��lLl�|`T�lE[`
� � � � � �Hp � � # � 
 � qt���le � LN�9K�K���k � � � %
� � � � � � � %�� � � � � � �

qt��K � � VWV � L���gj\^I	� � eQ`T��K�\UL�VdX � L c E[I � E^LU`tZ � V � L�K�E[Iigj\^I	� \^L�E�e � �*�lVdK�D � K�E[VW�^KRZ�I	Elk
�3��`T\|`	I �Wc�� E^Vv� \9� � �NM�E[` � \^L Z�X �?��Vd` � ��V � MREa` � \UL�Z�X E|M�\ULlef`_E[L�`���qF\��9K�� \ULlef`	I	E[`TK�`T� � e�k
eT�3�3�]\UeTK)`	�lEa`�����% ��� � e*E[Ll\[`T�lK�IJe��NM_��gj\UIT� ��qt��KRL

��� ��� % � � � %��
�
� � ��� � ����� � %�� � � %��

�
� � � � ���

� � � � %��
�
� � ����� � % � � ���

� ��� � ���$% � � � % �
�
� ���

� � ��� % � � �1��� � � %��
�
� ��� � � z�� � m�+ �

qt���le ����� � % �	����� � � � � % ��� � � ��� � � % �
�
�3��� � � � � % � � �(�vE[Ll�-`	� � eiI_Ea` � \ � e � Ll�9K��NKRLl�9KRLU`t\[g �E^etGiK�VWV��5qt���NetGQK�M�E^L�GJI � `TK

����� � % �	� ���
��� � % � � � � � �

��� � � %��
�
� ���

� � � %��
�
� � � � z�� � m^m �

z L3EAe � �2��VWK�E[VW�^K�ZlI	Elk�GQK�M�E^L e�`	E[IT` G � `	�;E�e � L��UVdK�IT\�\^`Rk �QkiE^Ll� �lIT\9M�KRKR� `T\ E[L�\^`T��KRI
I	\�\^`Rk � eT�lM_��`	�lEa`�� ��� % � � ���� + E^Ll��M�\^L�` � L���KP��L�` � V
GiKP�lE c KPK �9�lE^�le�`TKR��`T�lKPgj��VdV+e�K�`*\[g
I	\�\^`	eRk�e�\ E e � L��UVdK c E[VW��K�\[g ����\^V���eigj\^It`	��KPGJ��\^VWK"E[VW�^KRZ�I_E3��~�K1�lE^I	E[`TKPe � �2��VWKPg E^M `	\^I_ei\[g
E e�KR� � � e � �2��VWK"E[VW�^K�ZlI	E?� EHX��lE c K�� � /]KRITKRL�` c E^Vd��K�eJ\[g ����\aGQK c KRI��

�AK|MRE[L;e���� ��E[I � 
 K�GJ�lEa`�GiK��lE c K�`T���le-g E^I-VWKRE^ITLlKR�;E[Z]\^�9` `T�lK�e�`TI	�lM�`T��I	K�\[g
eTK�� � � e � �2��VWK�D � K)E^Vd�UK�Z�I_E^e Z�X-GJI � ` � L���`	��K)M�\^� �?��`	Ea` � \UL�ITKRVWE[` � \^Lle�� �AK � Ll� � MREa`TK*`T��K/e�K�`
\[g I	\�\^`	eiZ�X � E[Ll��`T��K�hiE^I�`_E[L�e��lZlE[VW�^KRZ�I	E�Z�X � 



� + z����]~�`TI	�lM `	��I	K/\^g�~ � �2��VWK"D � K�x*VW�^K�ZlI	EUe

� � � % � � � � + % � � % � � � �
� � % � � � � �%��� ��� � % ��� �

� � �$%�� � � ��� � � � � 
 � % � � � � �
� � � � %��

�
� � �	� % � � � � +

� + % � � � �� + % � � � �� � � � z�� � m ���
r*KRITK � � � � e�eT\^� K�L����?Z]K�I)�9K1�]K�Ll� � L���\^L�`T�lK"IT\�\^`	e � E[Ll� � GJ� � M_� � eJL�\[`)X^K�`/�9K�`	K�I��
� � LlKR��e � LlM�K/GiK��lE c K)L�\^`�e��]KRM � �NKR��`T��K�Ll\^I	� E^V � 
 E[` � \^L�\[g � � �

1;6 �	6F7�6FC � 6 �

x I � �^\UIT\U�lev`TI	KREa`	� K�L�`*\[g+`T��K�e�K���Ea`T`TKRI	e � et� �Wc KRL�Z�X�w�x�hJ�/OJ~l�/u �

���J6
7(��� ��6
m �*~���\aG `	�lEa` � � # �1� � � ePE[VW� \Ue�`/E[VWGtEHX�e*ITKR�^��V�E[I)Z�X �NLl� � L��Y`	��K�M�\^LN� � ` � \ULle)\^L �E[Ll� � e��NM_��`	�lEa` � ` � etLl\[`*I	K��^�lVWE^I��

���*~���\aG3`	�lEa` � L c E[I � E^L�`vZ � V � L�KRE^IieTX�� �-K�`TI � MJgj\^I	� eiE[I	K*I	KRE^VdVWX � L c E[I � E^LU`_e5\^g�`T��K/D � K
�^I	\^�3��E^e	eT\�M � E[`TK��YG � `T��`T��K"D � K�E^Vd�UK�Z�I_E3�



���Nx D � `�`TVWK"E[Z]\^��`��JK1��I	KReTK�L�`_Ea` � \^LNe � m

� < 	 ���f8�8 ��6 @ 4�2 �J83136 ��7l6 ��6FCQ8�@.83�f2QC �

qt��K�I	K � e"ef` � VWVvE��UITK�Ea`"�9KRE^V�`T\��lLlM�\ c K�I"E[Z]\^��`�`T��KYe�`TI	�lM `	��I	K�\[gJe � �2��VdK�D � KYE[V��
�^KRZ�I_E^eRk�Z��9` � ` � e�Gi\^IT`T��GJ� � VWKY`T\���E[SUK�EAe�V � �U��` �9K�`T\U��I-`T\ � � e	M��NeTe-e�\U� K�`T� � L�� E[Z]\^��`
I	K1��I	KReTK�L�`	E[` � \^Lle��Aqt� � e-G � VdVtVWKRE^� `T\ e�\U�-K��leTK�gj��VtI	K�V�Ea` � \^LNe"gj\UI?`	��K�EU� 4f\ � L�`-I	K1�lITK�e�KRL��
`	E[` � \^L � M.� g ��s	��e1�%�jz�zC� p ��E[LN� �jz�zC� )����?E^Ll� `	���Ne"gj\UI?`	��K�e�`TI	�lM `	��I	K�\[gJ`	��K�D � K�E[VW�^KRZ�I	EUe
`T�lK���e�KRV c KRe��

qt��K*e�`T�l�9X�\[g ITK���I	KReTK�L�`	E[` � \^Lle.\[g
D � KJE[VW�^KRZ�I_E^e � e5ZlE^eTKR�-\^L-`	��K*e � �2��VWK ��I � LlM � ��VWKRe
� � eTM��le	e�K�� � L�hQ�lE.��`TK�I?zC�Fqt��KYI	KREUe�\UL|gj\^I"`T� � e � eP`T�NEa`�`T�lKYK�VWK�� K�L�`_e � ��k � � ��k E[Ll� �	��lE c K/M�\^� �?�9`_Ea` � \UL�I	K�V�Ea` � \ULle

� ��� % � � � � �%���	� ��� � � ���	� % ��� ��� � � � � % � ��� � %
� �	� % �

�
� � � � ���
%&� ��� � %

� � � % �
�
� � � � � � %��

�
� � � � % � � � m �

GJ� � M_� E[I	K 4f�le�`�`T�lK�eTE^� K EUe/`T��\�e�K-gj\UI � � %"� � %	E[Ll� � # %FK ��M�K��9`�gj\^I�L�\UIT��E^V � 
 E[` � \^L�� qt���le
gj\^IJK�E^M_� �lE � IJ\^g.I	\�\[`	eRk � k]E[Ll� ��� k `	��K�I	K � e�E[L|~9b������tGiK�M�E^L�gj\UIT� � � �lE[`���E[SUKRei`T�lK
D � KPE[VW�^K�ZlI	EUe � L�`	K�I	KRe�` � L�� � eQ`T�lE[`Q`	��KP~�b��&��� � etE[I	K�V � L�SUKR� `	\^�UK�`T�lK�IiZ�X `	��KPM�\^� ���9`	E[` � \^L
I	K�V�Ea` � \^LNe



��� �	�lx D � `�`	VdK"E^ZN\U�9`*�JK1��I	KReTK�L�`_Ea` � \^LNe

� � � % � � � � � � � � � 
 � % � � � � � � � � � ���
�AK�I	KRMRE[VWV]`T�lE[`�E�I	K1�lITK�e�KRLU`_Ea` � \UL�\[g.`T�lKPD � K"E^Vd�UK�Z�I_E � et\UZ9`	E � L�K���GJ�lK�L�gj\^IJK�E^M_�

K�VWK�� KRLU`-\[gt`T�lK�E[VW�^KRZ�I_E�GiKY�lE c KYE�V � L�K�E[I?`TI_E[Lle�gj\^I	��Ea` � \^L � � � K��|E���E[`TI � �(�"EUM ` � L���\UL
E c K�M `T\UI-e��lEUM�K � � � K��3M�\^VW��� L c KRM�`T\^I_e � � L;E�GtEHX GJ� � M_� ��I	KReTK�I c KRe?`T�lK|M�\^� ���9`	E[` � \^L
I	K�V�Ea` � \^LNe1� z g GQK � Ll� � M�Ea`	KP`T��K�I	K1�lITK�e�KRLU`_Ea` � \ULY\[g � k � k�E[LN�  /Z�X � k �YklE^Ll���-k9`T��KRL

� � % � � �  � � � % � � � � � � � � �$�
D
K�`?�le-M�\^L�` � L���K `	\|�leTK�`T� � e�L�\[`_Ea` � \^L eT\�`T�NEa` � g � � % � � % � � � � e?E�ZlEUe � ePgj\UI"`T�lKhiE[IT`	E^L"e��lZlE[VW�^KRZ�I	E�� kHGQKQG � VWV � Ll� � MREa`TKv`T��K � I.I	K1��I	KReTK�L�`	E[` �Wc K�e�Z�X�� � % � � % � � � � ~ � � � VWE^ITVWX^k`T�lK*ITK���I	KReTK�L�`	E[` �Wc KRe.\^g � � G � VdVNZNK�� � ��qt��Kt`	I	E^Llefgj\UIT��E[` � \^Lle � �
E^Ll��� � E^M�`5\^L c KRM `	\^I_e� � � L�E-e��lEUM�K^k � �v~ � LNM�K/`T��K � � eJM�\^� �?��`TK^k�eT\ �9\-`T��K � � e�� ��K�M�E^L�M_��\�\�e�KPE?ZNE^e � eigj\UI

`T�lK�e��NE^M�K	� � L GJ� � M_��`T��K � � e"E^ITKY� � E^�^\^LNE[V=� qt�lK�ITK���ITK�e�KRL�`	Ea` � \UL � e � L �lE[IT` � M��lVWE^I"E
I	K1��I	KReTK�L�`	E[` � \^L gj\UIQ`	��K $+�2�&��� gj\UIT� KR��Z�X � � %�� � %��

�
� � ��KPS�Ll\aG ��\aG3`T\ � � E[�^\ULlE[V � 
 K

� ���5Oi�9`�E^VdV `	��K � � � eJM�\U�-���9`TK"eT\ GQK�MRE[L�� � E^�^\ULlE[V ��
 K�`	��K�� e � �?�lV `_E[L�KR\^�leTVdX�� � 

� � � � � �
�
� � � � � � � p �

qt��K�K � �UK�L c E[VW��KRe��
�
� �9K1�]K�LN� V � L�KRE^ITVWX|\ULA`	��K � � e�� qt���le � g � �	� �  � ���Je�\�`	�lEa` � �� �  � � ��k9`T�lK�L

� � � �

 �

�
 � �

�
��� � �

� �
�
��� � � � � � � � )��

��K*M�E[L I	K���E[I_��`T�lKJK � �^K�L c E[VW��KJE^e	eT\�M � E[`TK��"G � `T� `T� � e c KRM�`T\^I�k � � k[`	\�ZNK*E/V � LlKRE[I5gj��LlM ` � \UL
�9K��lL�KR��\UL � 



���Nx D � `�`TVWK"E[Z]\^��`��JK1��I	KReTK�L�`_Ea` � \^LNe ���

�
� 
 �

�
 � � � � � �

�
 � �

�
� � � � � 
$�

qt��KPgj��LlM�` � \^Lle �
�
E^ITK�M�E^VdVWKR��� � ��
 �)�����vx)eJV � L�K�E[Itgj��LNM ` � \^LNE[V�eJ\^L � k9`	��K�X�E[I	K

� K���ZNKRI	eQ\[g�`	��K/���lE[V e��NE^M�KUk � !ak 4f�le�`tEUe5`	��K�I	\�\[`_e�k �vk9E^ITK�� ��K/eT�lE^VdV]e�KRK�V�Ea`TKRIv`	�lEa`i`T�lK
GiK � �^��`	eQM�E[L�ZNK)K ����I	KRe	e�K���E^e5I	KRE^V�� � L�g EUM `�k�I_Ea` � \ULlE[V � V � LlKRE[IiM�\U�?Z � LlEa` � \ULle5\^g�`T��K)IT\�\^`	e��
��K MRE[L��leTK�`	��K2��I	\����lM ` � % �)GQK��9K��lL�KR�A\^LA`T�lK-I	\�\[`�e��NE^M�K E[V�eT\�GJ��KRLAGiK��9KRE^V�G � `	�
`T�lK�GQK � �U�U`_e1�

x e � �2��VdK/K ��E^�*�lVdK/\[g+s	� �5� ��� )�� � eQ� �dc K�L�Z�X `	��K)`T��I	K�KP� � �-KRLle � \ULlE[V I	K1��I	KReTK�L�`	E.�
` � \^L�\^g ~9b	������kls ��e����jzTzC� m �tE[Ll� �jzTzC� ���C�

!$# �
�
�

�� � ��
+

���
� % � �

�
�

��
�� � ��

���
� � � � � � �

qt��K�GiK � �^��` c K�M `T\UI	ei\^gF`T�lKP`T��I	K�K"� � � K�Lle � \^LlE^V�ITK���ITK�e�KRL�`	Ea` � \UL�E[I	K

� � �
�
�
m
+
+

���
� % � � �

�
�
+
m
+

���
� % � � �

�
�
+
+
m

���
� � � � � o �

��K"M�\^LNe � �9K�Ii`	��K�E^M ` � \UL�\^g�� � � !$# � � ��\^L�`T��KPGiK � �^��` c KRM�`T\UI	eQ`T\ �lLN�Y`	��K�GQK � �U��`	e�

� � � � � �� � � �� � � � � � �
�
� � � # ��� �3� � � %

��� � � � � �� � � �� � � � � � �
�
� � � # � � �3� � � %

� � � � � � � � � � � � � �
�
� � � # � � ��� � � � � � � n �

qt��KPGiK � �^��`	etM�E^L�Z]KPK ����I	KRe	e�K�� � L�`	K�I	��et\[gF`	��KPIT\�\^`	ei\[g�~9b��&��� k�s	� ���jz�zTzC� 
$�C�Q�)L�VWX�`fGi\
\[gN`T��KtI	\�\[`	e.E[I	KiV � L�KRE^ITVWX � Ll�9K1�]K�LN�9K�L�`5e�\/GiKiLlK�KR�?�leTKi\UL�VWXP`fGQ\/\[gN`T��KR��kUeTEHX�� � E^Ll� � � �



� p �	�lx D � `�`	VdK"E^ZN\U�9`*�JK1��I	KReTK�L�`_Ea` � \^LNe

qt��K�L

�
�

� � � � � � � �� � � %
�
�

� � �� � � � �� � � %
�
�

� � �� � � � �� � � � � � � m�+ �
z L�~9b�������k ! � E^Ll�&! � E^M�`QE^e5I	E � e � Ll�PE^Ll�-Vd\aGiK�I � L��P\��]K�I_Ea`T\UI	e��+qt� � e5M�\^LlM�K1�9`Q� EHX

Z]K��^KRL�K�I_E[V � 
 KR� � L�`T�lK�gj\UVdVW\aG � Ll��GiEHX�� ~��(�3�N\�e�K�`T�lE[`�� � � eQE�GiK � �^��` c KRM�`T\^IQG � `	�YGiK � �^��`
�
�
�5qt��KRL � � � � � e*E-GiK � �^��` c KRM�`T\UIiG � `T��GiK � �^��` � �

� � �lL�VdK�eTe � �"� � � + 

� � � � � � � � � � � �%��� � � � ��� �
� � �

�
� � � � �%��� ��� � � � � � � � � m^m �

qt���le.GQKiM�E^L"`T� � L�S�\^g�`T�lK � � EUeFI_E � e � L��*\��NKRI	E[`T\UI	e+E[Ll�"`T��K � � � EUeFVW\aGQKRI � L��*\��NKRI	E[`T\UI	e��
z g � � e5EPGQK � �U��`Rka`	��K�L � `vV � K�e � L�E�e�`TI � Ll�/\^g]GiK � �^��`_e��"! %+�"!$� �
% � � � %+� % � � � %�"!�� � � � D
K�`/�Ne/eTK�K���\aG � � e/��K�`TKRIT� � L�KR�|Z�X �"!A��D
K�` �

�
Z]K EYGiK � �^��` c KRM `	\^I/G � `	�

GiK � �^��` �"!A�5qt��KRL
k � g � ` � etL�\^L�� 
 KRIT\Nk�`T��K c KRM `	\^I

� �
�
� � � �

� � � � � � � m ���
� e�EAGiK � �^��` c K�M `	\^I G � `	�3GQK � �U�U` �"! � � �'� �)L `T��K�\^`T��KRI��lE[Ll�
k � �"� � �NE^e GiK � �^��`
�"! � ��� � m �"�vklE^Ll� � e �lIT\��N\UI�` � \ULlE[V]`T\ � �

� � � ��K"M�E^L �lLN� ��Z�X��le � L��-`T��K�I	K�V�Ea` � \UL

�
�
�"� � � + � � � � m �$�

qt��K"M�E^VWM���V�Ea` � \^L � e*e � �2��V � �lK���Z�X�M_��\�\Ue � Ll�-E M�\UL c K�L � KRLU`JL�\UIT��E^V � 
 E[` � \^LYgj\UIJ`T�lK
�^KRL�K�I_Ea`	\^I_e � �lE[Ll� �

�
� (� � �$%��

�
�(� � m � qt���le

� � �$%��
�
� � � ��� � � � � m�p �



���Nx D � `�`TVWK"E[Z]\^��`��JK1��I	KReTK�L�`_Ea` � \^LNe �$)

z L�`TKRIT��et\[g.`T�lK�ITK���ITK�e�KRL�`	Ea` � \UL
k�`T��KRL

� � � % �
�
� � � � � � � � � m )��

��K"e��lE^VdV
E^VWeT\ L�K�K��Y`	��K�I	K�V�Ea` � \^L � eTK�K"s	� ���jz�zTzC� )����

� � ����� � ������% �	��� � � � %&� � � � � � m 
$�
OiX�E[LNE[VW\^�^X�G � `T��\U��It`TI	KRE[`T� K�L�`J\[g5~9b�������k�GQK��9K��lL�K

� � � � � � � � � � � � � � m � �
E[LN��eTK�KRS�E ITK�M���I_e � \UL�I	K�V�Ea` � \^L � ��K �lLl�

� � � � � � � � � � �
� � � � � � � � � �
� � �

�
� � � � � � � � � � �

� � � � � � � � �� � � ! � � � � � � � � m � �%��� � ��� � �
� �

� � � � � � � � � ! %&� � � ��� � m � � � % � �	� � �
� � � � � � mRo �

qt��K"eT\^VW�9` � \^L�`T\-`	��K�ITK�M���I_e � \UL�I	K�V�Ea` � \^L�GJ� � M_��e	Ea` � e �lK�e � � � +-� e

� � � � � � ! %&� � � �� ����� � m � � � % � � � � � � mRn �
u*\aG gjIT\U� s � ��� ��� m ���iGiKPS�L�\aG `	�lEa`

� � �
�
� � � � + � � � 
 � � � � � � � + �

eT\-GiKP�lE c K/gj\U��Ll� � � L�`TK�I	��et\[g��"!/E[Ll� � 

� �
� � �"! %&� �
� � % � � � � � � � m �



��
 �	�lx D � `�`	VdK"E^ZN\U�9`*�JK1��I	KReTK�L�`_Ea` � \^LNe

z L2��I	EUM ` � M�K^k[GiKt\[g `TKRL �lE c KJE/GQK � �U��`Rk ��kUGJ� � M_�-��EHX"\^I���EHX"Ll\[`5Z]Kt`T��KJ� � �^�lKRe�`
GiK � �^��` � LA`T��K�eTK�����K�LNM�K � ��� �
% � � � � % � � � � ��� �'����K MRE[LA\^Z9`_E � LAE[L�K ��`	ITKR�-KRVdX
�leTK�gj��V
gj\^I	�?��V�E�gj\^I�� � � Z�XY�le � L���s	� ��� ��� � m � 

� ��� �
��� � ��� �
%&� �

���
%&� �
� � � �

��� � %&� �
� � % � � � � � � �����

x�e E[L�K ��E[�2��VWK^kHVWK�`��le.M�\ULle � �9KRIF`	��Kv`	��I	K�Kt� � � KRLle � \^LNE[V�ITK���I	KReTK�L�`	E[` � \^L�\[gN~�b����$�C�
u*\aG eT�3�3�]\UeTK5GQK�G � eT�P`T\ �lLl��`T��Kve�`TI � L��J\[g�GQK � �U��`	e
e��lE^M�KR�/Z�X�� � M�\^L�`	E � L � L��t`	��K5GiK � �^��`�
�

� � � � � � �� � � �5b�e � Ll��`	��KP`	E^Z�VWK�\[g.e	M�E^VWE^I���IT\9�9�NM `	e � L�s � ���jzTz�zC� m ��� k�GiK�M�\^�2����`TK

� � � �
��� � � � � � �� � � %&� � �

� � � %&� � � � m � � � � �.�$�
z L�g E^M�`Rk�� � m E[Ll� � � + �

~�\ � �2�N\UI�`_E[L�` � e/s � ��� ��� �����*`T�NEa` � ` � e)GQ\UI�`	��GJ� � VWK�`	\ �lE^�le�K"gj\^IPEY�^KR\^� K�`	I � M�E^V
� LU`	K�I ��I	K�`	E[` � \^L�� ~��3�3�]\UeTKY`	��K�L�����ZNKRI�\^g*GQK � �U��`	e � L `	��K�ef`	I � L�� � e?\9������qt��KRL `T�lK�I	K
� e�E M�K�L�`TI_E[V)GQK � �U��`Rk �

�
k)e��lM_� `T�lE[` � � � E[LN� � �

�
%&� � � + � qt� � e�e����U�^K�ef`_e�`T�lKK � � ef`	K�LlM�KY\[g*E|eTX�� �-K�`TI	X^k�E�I	K	�lK�M ` � \^L GJ� � M_� EUM `	e�E[Z]\^�9`?`T��K�� � � � �N\ � L�` ��z gJ`T��K�gj�lVdV

e�`TI � L�� � e �"! %��"! � �
% � � � �"! � � � %F`T� � e"eTX��-� K�`TI	X�Gi\^��V���ITKRVWE[`TK-`T��K�GiK � �^��`_e � ��"! � � � E[Ll� � � � �"! � � � � � �"� � � � � � � � � � �'� b)e � L�� s � � � ��� ����� G � `	�
� � � E[Ll�
� � � � � %.GQK�e�KRK�`T�lE[` � � � � � � � � %&� � � � � % � � � qt���Ne�`T�lK�eTX�� � K�`	ITXE[� \UL��-`T��KPGiK � �^��`	eJMRE[L�ZNK�K1� �lITK�eTeTKR��Z�X

$ �  � � � � ��� � % � �
���
%&� � � � � � � � p �

z ` � e/M�VWKRE^I�`	�lEa`/`T� � e/GQ\UITS9e*e � � � V�E[I	VdX � g5`T��K e�`TI � L�� � e)K c K�L��Pz L|K � `	��K�IPK c K�L�`�k $ ����E.�le
GiK � �^��`	e � L�`T\ GQK � �U��`	e��



���Nx D � `�`TVWK"E[Z]\^��`��JK1��I	KReTK�L�`_Ea` � \^LNe � �

qt� � e)eTX��-� K�`TI	X � e/M�E[VWVWKR�|E�� ��,�� �����&� ���*����'-�)z g5GQK-M�\^LNe � �9K�I)K�VWK�� K�L�`_e���E^��K
�3� \[g�E^L�X3L�����ZNKRI�\^g?ITK �lKRM�` � \^LleRkJ`	��KReTK�KRVdKR�-KRL�`	e�gj\^I	� E��UIT\U�3� M�E^VdVWKR� `T��K�� �(,��

 � �����'��qt��K �AKRX�V.�UIT\U�3�|��E.�Ne�GiK � �^��`	e � LU`	\�GiK � �^��`	e��Px�e	e�\9M � Ea`	KR��G � `	��KREUM_�|GiK � �^��`
� e�E � � ��
 �)� � ���%��� M�\ULle � e�` � L���\[g/E^VdVtGiK � �^��` c KRM�`T\UI	e�G � `	� E�� �dc K�L�GiK � �^��` � "�\UI E^L
� ITI	KR�9�NM � Z�VdK�ITK���ITK�e�KRL�`	Ea` � \ULA\^g)~9b�������k.K�E^M_� GiK � �^��`?e��lE^M�K � e?\^L�K�� � � KRLle � \^LNE[V k.Zl�9` � L
�^KRL�K�I_E[V]`	� � e � eJLl\[`*e�\ �

z g]GiKJM�\ULle � �9KRI E/e�`TI � L��P\^gNGiK � �^��`	eRk �"!�% � � � �"!"� � � %[E^Ll�"`	��K*E^e	eT\�M � E[`TK��"GiK � �^��`
e��lE^M�KReRkRGiK5M�E^L�ITK�ef`	I � M `
\U��IFM�\ULle � �9KRI	E[` � \^L)`T\J`	��KveT��ZlE^Vd�UK�Z�I_Et�^KRL�K�I_Ea`	KR�)Z�X � � k � � � kaE^Ll�� � ��qt� � eQ~9b������5eT��ZlE^Vd�UK�Z�I_E � evITK���ITK�e�KRL�`TKR��Z�X � � k � � � k�E^Ll� � � � qt��K*I	K1��I	KReTK�L�`	E[` � \^L\[g5~9b	�&���J\^L�`T��K"GiK � �^��`*e��lE^M�KReJE^e	eT\�M � E[`TK���G � `T��`	��K"ef`	I � L�� � e � L��UK�L�KRI	E^V�ITK��9�lM � Z�VWK��vz `
M�\UL�`	E � Lle"E[`?VWKRE^e�`"\^LlK�M�\���XA\[gt`T�lK � � � m � � � K�LNe � \^LlE^V5I	K1��I	KReTK�L�`	E[` � \^L�\[g�~9b	�&��� ��z L
E^�l� � ` � \UL
k5`	��K�I	K���EHX ZNK�\^`T��KRI-I	K1�lITK�e�KRLU`_Ea` � \ULle?\^g)VWKRe	e�KRI�� � � KRLle � \^L � svEUM_��\^g�`T�lKReTK
I	K1��I	KReTK�L�`	E[` � \^Lle�G � VdV*Z]K�E[I	I	E^L��^K�� eTX�� � K�`	I � M�E^VdVWX G � `T�;ITK�e��]KRM�` `T\ `T�lK�I	K	�NKRM ` � \UL $ �
G � `T��`T��K�I	KReT��Vd`t`T�lE[` $ � G � VWV
��E.��E-GQK � �U�U` � � L�`T\�E-GiK � �^��` � � GJ��\UeTKPGQK � �U�U`*e��lE^M�K
�lEUei`T��K"e	E[� K�� � �-KRLle � \UL��

qt��K"eTX�� � K�`	ITX�\[g.eT\^� K"~9b	�����JITK���ITK�e�KRL�`	Ea` � \ULle � e*E��3�lE^ITKRLU` � L " � �(� �	� m �

" � �(� �	� m



� o �	�lx D � `�`	VdK"E^ZN\U�9`*�JK1��I	KReTK�L�`_Ea` � \^LNe

1;6 �	6F7�6FC � 6 �

qt��K���Ea`	K�I � E^V � e*e�`	E^Ll��E[I_���5~�KRK^k�gj\^I�K ��E[�2��VWK^k�w�x�hJ�/OJ~l�/u"k �3��� m^m � �]mUmRn �
���J6
7(��� ��6

m � " � Ll�?`T�lKQKRVdKR�-KRL�`	e \[gl`T��K �AKRX�V9�^I	\^�3��gj\UI5~9b��&���+E[Ll�?`T��K � I ����V ` � �lV � M�E[` � \^L"`_E[Z�VWK��



��zC�]~�`TI	�lM `	��I	K/\^g�~ � �2��VWK"D � K"x*VW�^KRZ�I	EUe � n

� �l<�� 257l6 2QC 8�B�6��i897�� �]8 �*7l6 2!� ��� ��� �f6 �	�f6 	 � �56F4�7�@ �

z L�`T� � e�hQ�lE.��`TK�I)GQK�e��lE^VdV.�leTK�`T�lK?I	KReT��V `_e*\UL|ITK���I	KReTK�L�`	E[` � \^Lle�4f�Nef`/\^Z9`_E � L�KR��`	\
VWKRE[I	LAE^ZN\U�9`/`T��K�E[VW�^KRZ�I_E^e�`T��KR� eTK�V c K�e�Z�X�M�\^Lle � �9K�I � Ll�Y`T�lK EU� 4f\ � L�`/I	K1�lITK�e�KRLU`_Ea` � \UL���z L
`T�lK�E^� 4f\ � L�`vI	K1�lITK�e�KRLU`_Ea` � \UL
ka`T�lK�D � K�E[VW�^KRZ�I_E � `	eTK�VdgFeTK�I c KRe�EUe `T�lK c K�M `	\^I5e��lE^M�KJ\^L�GJ� � M_�
`T�lK � � e E[LN� � � e�E^M�`���qt���le � g � � e�E[L�KRVdKR� K�L�`-\^g�`	��K�D � K�E^Vd�UK�Z�I_E .*kv`T��KRL � � � e
I	K1��I	KReTK�L�`TK��YZ�X � � GJ��K�I	K � � � � EU� � � � � � � � �)z � m �
OiK�gj\UITK|e�`T�l��X � L�� `	��K�E^�A4f\ � LU`YI	K1�lITK�e�KRLU`_Ea` � \UL
kvVWK�`��Ne �lI_ef`�e�`	E[`TK|E�gjKRG �lIT\��NKRI�` � K�e \[g
e � �2��VWK � E^Ll� e�KR� � � e � �2��VWK ��D � KYE^Vd�UK�Z�I_E^ePGJ� � M_� ��EHXAeT\^��Ll� � L�`T� � ` �Wc KY\UI"\^Z c�� \^�leRk
Z��9`
GJ� � M_� ITK ��� � I	KYI	KRE^V5��Ea`T�lK���Ea` � MRE[V-�lIT\�\[g �|x)e � e"\^g `TKRL `T��K�M�EUe�KUk � ` � e�`	��KReTK � L�L�\9M�KRL�`
eT\^��Ll� � L���ef`_Ea`TKR� K�L�`	evGJ� � M_�YE^ITKt`	��K�� \�ef`Q� � �YM��lV `Q`T\ ��I	\ c K*E^Ll� GiK*\^� � `v`T�lK � I-��I	\�\[g eRk
GJ� � M_��� EHX�Z]KPgj\^�lLl� � L�e�`	E[LN��E[I_����E[`T��KR� E[` � M�E^V `TK ��`_e1�

" � I_ef`�k � g� � e/EYI	\�\[`�k�`T�lK�L � � % � � �� + � � � � VWK?GiK?�NE c K?EUeTeTK�IT`TK���`	�lEa` ��% �JG � VdV
Z]KRM�\U� K/E-eTMRE[V�E[I'��IT\9�9�NM `J\^L�`	��KPIT\�\^`ie��lE^M�K^k�GQK/�lE c K�L�\^`%��I	\ c K�� � `���z LYg EUM `�k9GQK/e��lE^VdV
��I	\ c K � `*V�Ea`	K�I�k9ZlE^eTKR��\^L�`T�lK"E^e	e����2�9` � \UL�`	�lEa` � � % � � �� + �



p�+ ��zC�]~�`TI	�lM `	��I	K/\^g�~ � �2��VWK"D � K�x*VW�^K�ZlI	EUe

~�KRM�\^Ll�
k � g � � e�E/IT\�\^`Rka`	��K�L-`T�lKJ\^L�VWX"�?�lV ` � ��VWKRe5\[g%��GJ� � M_�-E^ITKtI	\�\^`	e E[I	K �vk"� �vk
E[LN� + � ��K/MRE[LYeT��\aG3`T�lE[` � ���?�Nef`iZNKPE"I	\�\[`vZ]KRMRE[�leTK	� � � %�� � � � + ��L�VWKRe	e�� � � � + k
E[LN� GiK�M�E^L�L�\^`-�lE c K � � � % � � � + gj\UI�K c K�I	X � � L�`T��K�D � K�E^Vd�UK�Z�I_E�k�Z]KRMRE[�leTKY`	��K�L `T�lK
D � K?E^Vd�UK�Z�I_E-GQ\U��VW��Ll\[`�Z]K?eTK�� � � e � �2��VWK � eTK�K hQ�lE.�9`	K�I*zTz�z � �lz `)� � �^��`�Z]K�`T�l\^���U�U`�`T�lE[`
`T\�e��l\aG `	�lEa` � � � e�L�\^`/E�IT\�\[`)GQ\U��VW�|ZNK e � �2��VWK^k�e � LlM�K � � �|� � �U�U`PE[I � eTK�gjI	\^� � � � %�� � �
GJ� � M_� � e�M�K�IT`	E � L�VWX 
 KRIT\ ��r*\aGiK c KRIRk `	� � e ��I	\ c KRe/L�\^`T� � L��|e � LNM�K � � ��� � �^��`?E[I � eTK�gjIT\U��ke	EHX^k � � � 
 � %�� �

�
� ��� u*K c K�IT`T�lK�VWKRe	e�k.`T�lK�I	KReT��V ` � e?`TI	��K��Az L g EUM `�k � g
�
%"�vkvE[Ll� � � � E[I	K

I	\�\^`	eRk�`T��KRL � � � % � � � �� + �

qt� � I	��k�`	��K�I	K � ei\^L�VWX \^L�K/V � L�K�E[I	VdX � Ll�9K��NKRLl�9K�L�`tIT\�\^` c KRM `	\^Ivgj\^IiKRE^M_��IT\�\^`�� qt� � e
��EHX|Z]KYef`_Ea`TK�� � L�`TKRIT��eP\^gQ`	��KYE^� 4f\ � L�`�I	K1��I	KReTK�L�`	E[` � \^L /K c K�I	X|GiK � �^��`"e��lEUM�K �jK1��M�K1��`
`T�lK�IT\�\[` 
 K�I	\-e��lE^M�KPGJ� � M_� � ei`T��K�hiE^I�`_E[L�e��lZlE[VW�^KRZ�I	E$� � et\^LlK"� � � KRLle � \^LNE[V��

qt��K�EU� 4f\ � L�`"ITK���ITK�e�KRL�`	Ea` � \UL��lEUe�\[`	��K�I � �2�]\^IT`	E[L�` ��I	\��]K�IT` � KRe�� ��KYS�L�\aG `T�lE[`
`T�lK�I	K � e�L�\�V � � � `/`T\�`T��K�VdKRL��[`	�|\[gvE�ef`	I � L��Y\^g5GQK � �U��`	e�gj\^I)E�ITK���I	KReTK�L�`	E[` � \^L iK c K�L�gj\UI
~9b	�&���JGQK?MRE[L��lE c K�E[I	Z � `	I	E^I � VWXYVd\UL���e�`TI � Ll�UeRk � % � � m � � � � � � r*\aGiK c K�I�k � L�`	��K?EU� 4f\ � L�`I	K1��I	KReTK�L�`	E[` � \^L
kaE)ef`	I � L��PM�E[L?�lE c KQL�\)� \UITKv`T�lE^L"gj\^�lI.GiK � �^��`_e � L � `�� qt�lEa` � e�k[E/ef`	I � L��)\[g
I	\�\^`	e5MRE[L �lE c KJL�\�� \^I	KJ`T�lE^L-gj\^��IQIT\�\[`_e � L � ` � ��K�eT�lE[VWVNeTK�Kt`	�lEa`v`T� � e5�lEUe�g E^I�� ITK�E^M_� � L��
M�\ULleTK�����K�LNM�KRe��

~��3�3�]\UeTKi`T\P`	��KJM�\^L�`	I	E^ITXUkH`T��KRITK � e�E/e�`TI � L��/M�\^L�`	E � L � L�� � c KtIT\�\[`_e.GJ� � M_�-GiKiV�E[Z]K�V
G � `T��\U�9`?VW\Ue	e�\[gt�^KRL�K�I_E[V � `fX � � � �
%"� � �
%"� %"� � �
%TE^Ll� � � � �'��~ � LlM�K�� � e?E�I	\�\[`�k
� � � ��� � � ��� � � � etLl\[`*E-IT\�\[`�k�L�\^I � e=�3��� � �#� � ��� � � �#� � �!�5qt���le � � � � � e � L
E ��� ef`	I � L�� \[g IT\�\^`	eiG � `	��\^L�VWX�\UL�KPK�VWK�� K�L�`��5qt���leigjI	\^� s � ��� �	� �����

��� � � �
%"� � � + � � �)z � ���~ � � � V�E[I	VdXUk
��� � � �
%"� � � + � � �)z � �$�

Oi�9`/`T��KRL ��� %"� � � + k�GJ� � M_� � e � �2�]\Ue	e � Z�VWK��"}/K�\U� K�`TI � M�E[VWVWX^k GQK-e�KRK"`	�lEa`�� � e �NKRI��]K�L��
� � M���V�E[It`	\ ZN\^`T� � � � � E[LN��� � � � GJ� � M_� � e=�N\�eTe � ZlVdKP\^LlVdX � g � � + �

u*\aG � g]`T�lK ��� ef`	I � L��"M�\^L�`	E � L � L���� � e�gj\^��I�KRVdKR�-KRL�`	e�VW\^L��Nk � � � �
%"� � �
%"� %"� �)�
%
`T�lK�L � � � � L�s � � � ��� �����vM�E^L�ZNK)\^L�VWX � �P\UI � m �+z g�`	��K)e�`TI � Ll� � e5`T��I	K�K�K�VWK�� K�L�`	eQVW\^L��Nk
� � � M�E^L�Z]KP\^L�VWX � �?\^I + ��z g � ` � ei`fGQ\-K�VWK�� K�L�`_etVd\UL��lk � � � � e � m k9E[Ll� � g � ` � ei\^LlVdX\^LlK/KRVdKR� K�L�`*Vd\UL��lk � � � � e + �



��zC�]~�`TI	�lM `	��I	K/\^g�~ � �2��VWK"D � K"x*VW�^KRZ�I	EUe pNm

�AKYMRE[LA\^Z9`_E � LA� \^I	K � L�gj\^I	� E[` � \^L�gjIT\U�(`T��K ��Z � ��� � `T\U�le"s � �0� �	� ����� � b)e � L�� � `
`fG � M�K^klGQKPGJI � `	K

� � %&� � � � %&� �
� � % � � ��� %&� � � �� ��� � �)z � p �

GJ��KRITK � E^Ll� �|E[I	K � L�`TK��UK�I_e5� �dc K�LYZ�X�`T��KPE.�3�lIT\���I � Ea`	K c E[VW��KReQ\[g � � � � ��K/ITK�M�\^�UL � 
 K`T�lK�VWK�g `��NE[Ll� e � ��KAE^e�M�\�e � � GJ�lK�I	K � � e�`T�lKAE[Ll�^VWK�ZNK�`fGQKRK�L `	��K c K�M `	\^I_e � E^Ll� �!�
x*L�` � M � �lE[` � L��"`	�lEa`tGiK�I	KRE[VWVWX��lE c K�E?e	M�E^VWE^I-��I	\9�9�lM�`Rk�GQK)�le�K�`T��K�~9M_��GtE[I 
J� L�K ���lE[V � `fX-`	\
E^e	eTK�IT`)`	�lEa` ��� �Hp �?�le�`�ZNK VWKRe	e/`T�lE^LA��L � `fX|�lL�VdK�eTe � E^Ll� �;E^ITK*��I	\��]\^IT` � \^LlE^V&�?qt���le
M�\�e � ��MRE[L�`	E[SUKP\^L�\^L�VWX�`	��K c E[VW��KRe + % �� % �� %*E^Ll� �� �

�AK"eT�lE^VdV�V�Ea`	K�IJe�KRKP��\aG `	� � etI	KRe�`TI � M ` � \^L�\[g#�NKRIT� � eTe � Z�VdK�E^L��^VWKReiV � � � `	et`	��K �N\�eTe � �
Z � V � ` � KRe)gj\UI/e � �2��VWK D � K-E^Vd�UK�Z�I_E^e���z Ll��K�KR�
k]GiK e��lE^VdV eTK�K"`	�lEa`PK c K�I	X�e � �*�lVdK D � K-E^Vd�UK�Z�I_E
g E[VWV�e?K � `	��K�I � L�`T\�\^L�K�\[gtgj\^��I eTK�����K�LNM�KRe?\[g  M�VWEUeTe � M�E[V ��E[VW�^KRZ�I	EUe�\^I � e?\^L�K�\[gt`T�lK � c K
 K1��M�K1��` � \^LlE^V � D � K|E[VW�^KRZ�I_E^e �lI_ef`YKRL���� K�I_Ea`TK��;Z�X � � VWV � L�� � ~ � LlM�K|K c K�I	X�e�KR� � � e � �2��VWK
D � K�E^Vd�UK�Z�I_E � e)E�e���� \^gve � �2��VdK-D � K�E^Vd�UK�Z�I_E^eRk�`	� � e)G � VdV.� �Wc K-E[L�K �9�lE^�le�` �Wc K"V � e�`P\[g�`T�lK
eTK�� � � e � �2��VWK�D � K"E[VW�^K�ZlI	EUeQEUetGQKRVdV��

"�\UI*`T�lK���I	KReTK�L�`RkNGQK�����I_e���K?\^��I�E^LlE[VWX9e � e*\^g `T��K�LlEa`	��ITK?\[g�IT\�\^`	eJ\^gve � �2��VdK�D � K
E[VW�^KRZ�I_E^e�� " � I_ef`�GQK�eT��\aG=`T�lE[`�K c K�I	X|I	\�\^` � e?K ����I	KRe	e � Z�VWKYE^e"E�V � L�KRE^I?M�\U�?Z � LlEa` � \UL \[g
EYZNE^e � e/e�K�`/\^gvI	\�\^`	e)G � `	��I	KRE^V k I_Ea` � \^LNE[V+M�\�K	�YM � K�L�`	e��"~��3�3�]\UeTK � � %&� � � � � � ePEYZlEUe � e)\[gI	\�\^`	e gj\UI �'!.� �jz ` � eQL�\[`Q�lE[I_�-`T\?eT��\aG;`T�lK�I	\�\^`	e5e��lE^L �'!A� ��D
K�`��|Z]K)E�I	\�\[`5K ����I	KRe	eTKR�
E^e � � � � � � � � ��qt��K�L

� ��� %&� � �
��� � %&� � � � �

�
� � � ��� � % � � �

��� � %&� � � � � �)z � )��

qt� � e � e/E�eTK�`/\[gvV � LlKRE[I/K����lE[` � \^Lle�gj\^I�� � ��x*VWV.`T��K M�\�K	�YM � KRLU`_e)E^ITK�I	E[` � \^LlE^V+E^Ll�
� Ll�9K�K�� � L�`	K��^KRI	e�E^M�M�\^I_� � L�� `T\�s	� � � �	� �����C�*qt�lK�I	K�gj\^I	K^klGJ��K�L|GiK"eT\^V c KPgj\^I�`T��K � � kl`	��K�X
G � VdVFE^VdV�Z]K�I_Ea` � \^LNE[V��

�AK�M�E[L��^\ gj�lI�`	��K�I�E^Ll��e��l\aG `T�NEa` � � %&� � � eJI	E[` � \^LlE^V�GJ��K�L ��E[Ll��� E[I	KPIT\�\^`	e��
b�e � L���s � ���jz��	� �$� klGiKP�lE c K



p � ��zC�]~�`TI	�lM `	��I	K/\^g�~ � �2��VWK"D � K�x*VW�^K�ZlI	EUe

��� %"� � � � � � % � � �
� �
� ���

�%��� � � �%��� � �

� �
� ���

���
%"� � � � � �)z � 
$�
qt��KtI	\�\^` � � e � L�e�\U�-K���� ef`	I � L��P\[g]IT\�\^`	eRk[e�\ � � � %&� � � � � � � � � ��� %"� �+gj\UI5e�\U�-K � LU`	K��UI	E^V
� � � � � � �5qt���Ne

��� %"� � � �
� ���

�� � � � � � � � � � ��� %"� � � %

�

 �
� ���

�� � � � � � � � � � � � �
� � �)z � � �

qt� � e�e���\aG*eF`T�NEa` ��� %&� � � e I	E[` � \^LlE^V&�.x*V�e�\Nk ���
%"� � � � ��� � � � ��� %&� � � � � e.I_Ea` � \^LNE[V��
��KPeTK�KUk�`T��KRL
k�gjI	\^� s � ��� �)zC� � �Q`T�lE[` �
% � � e��]\Ue � ` �Wc KP�9K �lL � `	K/\UL�`	��K�e��NE^M�K/\[g+I	E[` � \^LlE^V
V � L�K�E[IvM�\^��Z � LNEa` � \^LNe \[g IT\�\[`_e1�.z L2�lE[IT` � M��lVWE^IRka`	� � e5� KRE^Lle `T�NEa` � % � � e5E�e	M�E^VWE^I0��IT\9�9�NM `��

1;6 �	6F7�6FC � 6 �

qt� � e � eJe�`	E^Ll��E^I	����Ea`TKRI � E[V��5~�K�KUk�gj\^IJK1�9E^�2��VdKUklw�x�hJ�/Ot~N�/u"k �3��� mUm � �]m^m�n ����J6
7(��� ��6
m �Jx�e	e��l� � L���`	�lEa`"gj\UI"KREUM_�AI	\�\[` �3`	��K�I	K � e"\^LlVdX|\UL�K�V � L�K�E[I	VdX � LN�9K1�]K�Ll��K�L�`?I	\�\^`
c K�M `T\UIRk�e��l\aG�`	�lEa` � g � %&� %+E^Ll��� � �YE[I	K�IT\�\^`	eRk�`T�lK�L � � �$%�� � � �� + ��� 8������
M�\ULle � �9KRI
`T��K)E^� 4f\ � L�`vI	K1��I	KReTK�L�`_Ea` � \^L E[LN�-`T��KRL�`T��K $+�2�&��� �^KRL�K�I_Ea`	KR�-Z�X � �$% �

�
�$%	E[Ll� �	���



��zTzC�N~ � �2��VdK"�*\�\^`	e*E^Ll��`T��K�hiE^I�`_E[L�y|Ea`	I � � p �

� � �l< ��� �����f6 1;2t2�8�� @�C�� 8�B*6=>A@ 7989@ C � @+897(� �
qt��K-L�K ��`�ef`	K1� � L�E[LlE^VdX 
�� L���`	��K�e � �2��VWK-D � K E[VW�^KRZ�I	EUe � e)`T\��9K �lLlK-E^L�\^I_�9KRI � L��

E[� \UL�� `T��K�K�VWK�� K�L�`_e � L�`T��K"I	\�\[`)e��lEUM�K^kl`T��K�e��lEUM�K �'!
�
\[g5I	KRE^V
V � L�K�E[I�M�\^�?Z � LlE[` � \^Lle*\[g

I	\�\^`	e��.qt� � ev\^I_�9K�I � Ll� � e5LlKRM�K�eTe	E[I � VdX-e�\U�-KRGJ�lEa`vE^ITZ � `	I	E^ITX �`	��K�I	K � e5L�\"LNEa`T�lI	E^Vl\^I_�9KRI � L��
� L?`	��KtIT\�\[` e��NE^M�K��+u�K c KRI�`	��K�VWKRe	eRkaGQKte��NE[VWV�eTK�Ki`	�lEa` K c K�L�E^L-E^ITZ � `	I	E^I � VdXPM_��\�e�KRL?\^I_�9KRI � L��
M�E^L ��I	\ c�� �9K����lM_�|�leTK�gj��V � L�gj\^I	� E[` � \^L��*DFK�`�� � %&� � � � � � � ZNK-E �3�9KR��ZlEUe � e*\^g�IT\�\[`_e�eT\K c K�I	X"K�VWK�� KRLU`Q\[g �'!

�
MRE[L Z]K*GJI � `�`	K�L � � � �  ��� ��� ��K�eT�lE[VWVlMRE[VWV � ��� �*�+� ��
 � � ��� + � � g

 � � + ka\UI � g� � � + %�GiKJM�E^VdV � �N\�e � ` �Wc K � g� � � + % ������ z gN`T��K �lI_e�`.L�\UL�� 
 K�I	\  � � e.L�KR�UEa` �dc K
GiK?M�E^VdV ��L�KR�UE[` �Wc K��)hQVWKRE^ITVWX�`T� � e�\UI	��K�I � L�� � eE�N\�eTe � ZlVdK"\UL�VWX�Z]KRMRE[�leTK?GiK?M�\ULle � �9KRI*\^LlVdX
I	KRE[V9V � L�KRE^I5M�\^��Z � LlEa` � \ULle \[g IT\�\^`	e I_Ea`T�lK�I `T�NE[L-`T��K*gj��VdV]�9�lE^Vle��NE^M�KUk �'!.� ��K�eT�lE[VWV9GJI � `	K
��� � � g � � � � + �

} �dc K�L `T��K M_��\ � M�KA\[g�E^L \^I_�9KRITK�� ZlE^e � e�k)GQK�M�E[L �9K�`	K�I	� � L�K�GJ� � M_� I	\�\^`	e�E[I	K
�]\Ue � ` �dc K)E[LN��GJ� � M_��E[I	K*L�KR�UE[` �Wc K�� x � � � �����3����� � � eQE��N\�e � ` �Wc K)IT\�\[`iGJ� � M_��M�E^L�L�\^`QZ]K
GJI � `T`TK�L�EUei`T��K"eT��� \^g+`fGi\2�N\�e � ` �Wc KPI	\�\^`	e���D
K�`*�NeJM�\^LNe � �9K�I�~�b����$�tE^eJE^L�K1�9E^�2��VdK��



p^p ��z�zC�]~ � �2��VWK?�J\�\^`	eJE[LN�Y`	��K�hiE[IT`	E^L�y|E[`TI � �

x�MRM�\^I_� � L��-`T\�s � ��� z�z�zC� 
���k�`	��K�IT\�\^`	etE[I	K

� � � � � # ��� �3� � �

� � � � � # ��� �3� � � �� � ���
� � � � � # ��� �3� � �� � ��� � z�z�z � 
$�

E[LN� `T�lK�L�KR�UE[` �Wc KRe�\[gJ`	��KReTK�IT\�\[`_e1� ~��(�3�N\�e�K�GiK�eTK�VWKRM�` EUe�E�ZlE^e � e?gj\^I �'!
�
`	��K�I	\�\[`_e

� � E^Ll� � �[k � L�`T�lE[`/\UI	��K�I �)u*\aG e � LlM�K � � � � ��� � � %
� � � e)L�K���Ea` �dc K�� � �lEa`PE[I	K"`T�lKe � �2��VWKYI	\�\^`	e � qt��K��]\Ue � ` �Wc K�I	\�\^`	e"E^ITK)� � % � � � %?E[Ll� � � � u*\aG � � � � � � � � � � ��eT\� � � eP`	��KYeT��� \^gQ`fGi\ �N\�e � ` �Wc K I	\�\^`	e�E^Ll� � e/`	���Ne�L�\[`?e � �*�lVdK���qt��K�e � �2��VWK�IT\�\[`_e�E[I	K� � � E[Ll��� �^k�E^Ll� � � � � � �.�v��gFM�\U��I	eTK^k^`T� � ev��K1�]K�Ll��eQ\^L�\U��Iv\UI � � � LlE^V�\^I_�9K�I � L��P\[g�`T�lK
ZlEUe � e1�

�AK �9KRL�\[`	K?`	��K-eTK�`P\[gie � �2��VdK-I	\�\^`	e)Z�X���E[LN��`T�lK-eTK�`P\[gQE^VdV.I	\�\^`	e)Z�X �E�"�)LlK
c KRITX � �2�N\UI�`_E[L�`2��IT\��NKRI�`fX \^g*`T�lK�e � �*�lVdK�I	\�\^`	e � e-`T�lE[`-`	��K�� � /]KRITKRLlM�K�\[g)`fGQ\ e � �2��VWK
I	\�\^`	e � e-L�\^`-E|I	\�\[` Ea`-E^VdV ��
%"� ����� � � � �� � � q+\AeTK�K�`T� � e�kQe��3�(�N\�e�K�`T�lE[`�`	\`T�lK-M�\^L�`TI_E[I	X � � � � ePEYI	\�\[`��Pqt��KRL�K � `T�lK�I���� � \^I
� � � � e �]\Ue � ` �dc K��Pqt���le�K � `	��K�I
� � ����� ��� � �A\^I�� � ��� � �#� � � M�E[L�ZNK/GJI � `T`TK�L�E^ev`T��KPeT��� \[g
`fGi\��]\Ue � ` �Wc K�I	\�\[`_e
GJ� � M_� � e � �2�N\�eTe � ZlVdKPgj\UI*e � �2��VdKPI	\�\[`	e��

z g � E^Ll� �3E^ITK e � �2��VWK IT\�\[`_e�k `	��K�L � � %&� � � + � qt� � e/gj\^VWVd\aG*e)gjI	\^� s	� ��� ��� �����
Z]KRM�E^�leTK� � e E)IT\�\^`RkaZ��9` � � � � e.L�\^` E)I	\�\^`��.qt���Ne � L-s � ��� ��� ����� k � � + kUe�\ ��� � � + �

"�I	\^� `T� � e�I	KReT��V ` � ` � e�KREUe�X�`	\�e���\aG `T�NEa`�`T�lKYe � �2��VdK�I	\�\[`_e�E[I	K-V � L�KRE^ITVWX � Ll�9K �
�]K�Ll�9KRL�`��5z g.`T��K"e � �*�lVdKPI	\�\^`	eJE^ITK/L�\[`*V � L�KRE^ITVWX � Ll�9K1�]K�LN�9K�L�`*GiKPMRE[L�GJI � `	KPE^L�K ���lE[V � `fX

�
��
 ���

� ��� � � �
��� ��� �

� � � % � ��zTz � m �
GJ��KRITKPE[VWV `T��K � � E[Ll� � � E[I	K�L�\UL�� LlK��UE[` �Wc KUk�E^Ll�YLl\ e � �*�lVdKPI	\�\^`tE��3�]KRE[I_ei\^L�ZN\^`T��e � �9KRe
\[g `	��K"K����lE[` � \^L�� �jz g `T�lK�I	K"GQKRITK�E I	K�V�Ea` � \UL � �  ��� � � + G � `T�|E[VWV��]\Ue � ` �dc K"M�\�K	�YM � KRLU`_e�k
`T�lK�I	\�\[`	e
� � M�\U��V���L�\[`PE[VWV+Z]K*�N\�e � ` �Wc K�� ��u*\aG �?��Vd` � ��VWX � L���Z]\[`T�Ae � �9KRe)\[gis � ��� ��z�zC� m �
Z�X � � � � � � k



��zTzC�N~ � �2��VdK"�*\�\^`	e*E^Ll��`T��K�hiE^I�`_E[L�y|Ea`	I � � p )

� �
�
� ��� � % � � � � � � � � � �

�
� � � � % � � � � � � � � � ��z�z � ���

qt��K*VWK�g `i�lE[LN�-e � �9K � e!�]\Ue � ` �dc K*e � LlM�K � ` � e5E?e ���lE^ITKUk[Z��9`Q`T��K*I � �^��`5�lE[LN��e � �9K � evE�eT����\[g
L�KR�UEa` �dc Kv`	K�I	��e1�.qt� � e�M�\^L�`TI_E^� � M�` � \^L"K�ef`_E[Z�V � eT��K�eF`	��KJV � L�K�E[I � Ll�9K1�]K�LN�9K�LlM�Kt\[gl`	��KJe � �2��VWK
I	\�\^`	e��"qt���le/GQK M�E^L�`	E^S^K E^ePEYZlEUe � e)gj\^I/`T�lK�I	\�\[`�e��lEUM�K?`T��K�e � �2��VWK�I	\�\[`_e�k�e � LlM�K � ` � e
L�\^`*�lE[I_�Y`	\�e���\aG `T��KRX�e��lE[L�`T�lK"e��lEUM�K��

�AK�L�\aG �9K�� \ULlef`	I	E[`TK?EY�-\�ef` � �2�]\^IT`	E[L�` ��IT\��NKRI�`fX�\[g�`	��K�e � �2��VWK"I	\�\[`	e�iK c KRITX
�]\Ue � ` �dc KJIT\�\[`vMRE[L Z]K�GJI � `T`TK�LYEUe5E �]\Ue � ` �dc K*e�����\[g
e � �2��VWKJI	\�\^`	e��.qt� � e � e5M�K�IT`	E � L�VWX"`	IT�lK
gj\^I"`T��K �N\�e � ` �Wc K�I	\�\[`	e"GJ� � M_� �NE.�3�]K�L `	\|ZNK�e � �2��VdK���hQ\^Lle � ��K�I�`	��K�eT� E^VdVWKRe�` �]\Ue � ` �dc K
I	\�\^`tgj\^I*GJ� � M_� � ` � eJL�\^`J`TI	��K��t~ � LlM�KP`	� � e*IT\�\[` � eJL�\^`�e � �2��VWK^k � `)M�E^L�Z]K"GJI � `T`TKRL�EUet`T�lK
eT��� \^gN`fGi\ �]\Ue � ` �dc KJIT\�\[`_e1� Oi�9`5`	��KReTK*E[I	K*e���E^VdVWK�I `	�lE[L `	��K � IQeT��� E^Ll��eT\�KRE^M_� M�E^L
k^Z�X
��X �N\^`T��K�e � e�k9Z]K�GJI � `T`TK�L�EUeJE	�]\Ue � ` �Wc K�e��l� \[g�e � �2��VWKPIT\�\[`_e1��r�K�LlM�K^kleT\�M�E[L�`T�lK � I�e��l�6�

"�I	\^� `T��K?e � �*�lVdK�I	\�\[`	eRk�GiKPgj\^I	� `	��K � � � � �%' � � � � ����k�GJ� � M_��e���� ��E[I � 
 KReJE^VdV
`T�lK ��I	\��]K�IT` � KReJ\^g.`	��K?e � �2��VWK"D � K?E^Vd�UK�Z�I_E�`T\YGJ� � M_� � `/M�\^I	I	KRe��N\ULl��e��Qx�e*GQK"�NE c K�e�KRK�L
k
`T�lK�� � � K�Lle � \UL \[gt`	��K�hiE^I�`_E[L eT��ZlE[VW�^KRZ�I_E�k � k � e?`T��K�eTE^� K�E^e"`T�lE[`�\[g �'!

�
k `T�lK�I	\�\^`

e��lE^M�K��)qt� � e/� � �-KRLle � \UL
k GJ� � M_� � e�`T��K e	E[� K�EUeJ`T�lK�L�����ZNKRI)\^gve � �2��VdK�IT\�\^`	eRk � e)MRE[VWVdK��
`T�lK ���%'�� \^g*`T�lK�E^Vd�UK�Z�I_E3� "�\UI E�I	E^L�S � E[VW�^KRZ�I_E�k `T�lK�hiE^I�`_E[L ��Ea`	I � � � e�`	��K � 0
�
��Ea`	I � �

� � � � � � � � %&� � �
��� � %&� � � � ��z�z � �$�

GJ��KRITK � � % � � m % � � � � E[I	K�`	��K"e � �2��VWK�IT\�\^`	e��

hQVdK�E[I	VdXUka`T�lK�� � E[�^\ULlE[V9KRVdKR� K�L�`	e�\^gN`	��K*��Ea`	I � ��E^ITK*E^VdV�K ���lE[V�`	\�`fGQ\ �+qt��K�� E[`TI � �
� e*L�\^`�L�KRM�KRe	eTE^I � VWX�eTX�� � K�`	I � M[k]Z��9` � g � � � �� + kN`T��KRL � � � �� + � z L�g E^M�`Rk]GQK?�lE c K"eT��\aGJL� eTK�K)`T�lK/� � e	M��le	e � \^L ��I	KRM�KRKR� � L��-s � � � ��zC� p ���5`T�lE[`i`	��K/\^L�VWX��N\�eTe � Z�VdK c E[VW��KRevgj\^Ii`	��K)\�/ �
� � E[�U\^LlE^V+��Ea`	I � ��K�VWK�� K�L�`_e/E^ITK + % � m % � � %TE^Ll� � � � z Ll��K�KR�
k
e � LlM�K�`T�lK e	M�E^VWE^I ��I	\9�9�lM�`\[g�`fGi\Y� � /]KRITKRL�`/e � �2��VWK?I	\�\[`	e � e)L�\^L3���]\Ue � ` �dc K^kl`T��K�\./ � � � E[�U\^LlE^V
K�VWK�� KRLU`_e�MRE[L�Z]K?\^LlVdX
+ % � m % � � %TE^Ll� � � �

�AK?�lE c K�eTK�K�L�`	�lEa` � % � � e�E�e	M�E[V�E[I �lIT\9�9�lM�`*\^L�`T�lK"IT\�\^`�e��lEUM�K��Qqt��K�~�M_��GtE[I 

� L�K����lE^V � `fX�`TKRVdV�eJ�lei`	�lEa`



p 
 ��z�zC�]~ � �2��VWK?�J\�\^`	eJE[LN�Y`	��K�hiE[IT`	E^L�y|E[`TI � �

��� � %&� � � � � ��� � % � � � � � � % � � � % � ��z�z � p �
GJ��KRITKQ`T��K � L�K����lE^V � `fX � e.e�`TI � M ` ��L�VWKRe	e � � E[LN� � � E[I	K-�lIT\��N\UI�` � \ULlE[V��Fqt� � e�M�E^L�L�\[` �lE��3�NKRL
gj\^I � ���� e � LlM�K/`	��K"e � �2��VWK�IT\�\[`_eJE[I	K)V � L�KRE^ITVWX � Ll�9K1�]K�LN�9K�L�`��Qqt���NetGQK�M�E^L�GJI � `TK

� � � � � ��� p % � �� � � � ��z�z � )��
z `Jgj\^VWVW\aG*ei`T�lE[` � g � � � � � ��\^I�� ��%f`	��K�L � � � � � m �

hQ\^Lle � �9K�I�E[�UE � L;`	��K�~9b	���$�YK1�9E^�2��VdK�� "�\UI�e � �2��V � M � `fX^k�� E[Ll� M�\^L�`TI_E[I	X `	\�\^�lI
M_��\ � M�K E^ZN\ c K2�)`_E[SUK�`	��K��]\Ue � ` �dc K�ZlE^e � e/`	\�ZNK � � E^Ll� � � � qt��K�L e � LNM�K � � � � � � � � k`T�lK e � �*�lVdK�I	\�\[`	ePE^ITK E[V�e�\ � � E[LN� � � � ��KYM�\U�*�l�9`TK��|`	��K ITKRVdK c E^L�`�e	M�E^VWE^IE�lIT\9�9�lM�`	e � L
s � ��� z�z�zC� m ��� 

��� � %&� � � � ��
��� � %&� � � � � �,
��� � %&� � � � �� � � ��z�z � 
$�

"�I	\^� `T� � eJGiKPM�\^�2���9`	KP`T��K�hiE^I�`_E[L���Ea`TI � �

� �
� � � m� m � � � � ��z�z � � �

qt��K�hiE[IT`	E^L�� E[`TI � ��k9`	\^�UK�`T�lK�IJG � `T��`T�lK"��Z � ��� � `	\^�le�s � � � �	� ������kle�� ��M�KRet`	\Y�9K �
`TKRIT� � L�KYE[VWV `T�lKYIT\�\^`	e/\[gJE�� �Wc K�L e � �2��VWKYD � KYE[VW�^KRZ�I	E(� z ` � e�KRL�\^�l�^�A`T\��9K�`	K�I	� � L�KYE^VdV
`T�lK��]\Ue � ` �dc K"IT\�\^`	eRklKREUM_��\[g5GJ� � M_�|M�E^L�ZNK�GJI � `�`	K�L�EUe*E��]\Ue � ` �dc K�eT��� \^g5e � �2��VdK�IT\�\^`	e�
� � � � � � � ��� �AK�M�E^VdV � � � ��`T��K���� 
 � �J\^gJ`T��K�IT\�\^` �!�Aqt���le?`T�lK�e � �2��VWK�I	\�\[`	e�E[I	K
Ea`J`	��K �lI_e�`*VdK c K�V��i~9�3�3�]\UeTK�GQK��lE c K"�9K�`	K�I	� � L�K���E[VWV�`T��K?IT\�\[`_et�3��`T\ `	��K"L ��� VWK c K�VFE^Ll�
G � e���`T\��9K�`TK�I	� � LlK�`	��\UeTK�Ea`t`T��KPVWK c K�V L � m �0"l\^ItKREUM_��I	\�\^`�� E[`Q`	��K�L ��� VdK c KRV k�GiK/���le�`
�9K�`TK�I	� � LlK�GJ��K�`	��K�IJ\UIJL�\[` � � � � � eJE-IT\�\^`��



��zTzC�N~ � �2��VdK"�*\�\^`	e*E^Ll��`T��K�hiE^I�`_E[L�y|Ea`	I � � p �

~ � LlM�KPE[VWV]`T��KPI	\�\^`	ev`T��I	\^�l�^��`	��K)L � � VdK c K�V E[I	K�S�L�\aGJLFk � ` � eiS�L�\aGJLY�l\aG3g E[ItZlE^M_S
`T�lKPe�`TI � L���\^g+I	\�\[`	eiK1��`	K�Ll�le� � %&��� � � % � � � � ��� � � �0"�I	\^� `	� � e�k9GiK/MRE[L�M�\U�*�l�9`TKP��\aG
g E[I"gj\^I	GiE^I	��`T��K�ef`	I � L���K1��`	K�Ll�le� � %"� � � � % � � � � ��� � � � �AK 4f�lef`	���9`�\U��I c E[VW��K�e � L�`	\
s � ��� ��� ����� 

� � � � � ��� % � � �
��� � % � � �

� �
� ��� � ��� � %&� � �

��� � % � � �
� �

� � � � � � � � ��z�z � o �
z L �lE[IT` � M��lVWE^IRk � � � � � e*E-IT\�\^` � g � � � � � � � � � � � � + �

z ` � e�`	���NevM�\UL c K�L � KRLU`�`	\"�lE c K*E[LYE[VW�^\UI � `T�l�=GJ� � M_��S^KRK1�le5`TI_E^M_S?\^g `T��K � ���lE^L�` � �
` � KRe � � � � � � � gj\^ItKREUM_�YIT\�\^`tEUe � ` � et�9K�`TK�I	� � LlKR����z ` � etM�VdK�E[Ii`T�lE[`Q`	� � e � etE^MRM�\U�*�lV � e��lKR�
Z�X/EU��� � L��t`T\*`T��K � ���lE^LU` � ` � K�e `T�lK�4 ��� IT\aG�\[g�`	��KihiE[IT`	E^LP� E[`TI � �/GJ��K�LlK c KRI�`T�lK�4 � � e � �2��VWK
I	\�\^` � eJEU���9KR��`	\ E-I	\�\[`t`T\ gj\UIT� E-L�KRG I	\�\[` �

D
K�`t�NeJM�E[I	I	X-\U�9`t`T� � eJM�\ULle�`TI	�lM ` � \ULYgj\^I�~�b����$�C� ��KPZNKR� � L�Z�XYGJI � ` � Ll�-�9\aGJL�`T�lK
hiE[IT`	E^L���E[`TI � ��k�`T�lK�L�M�\���X � L�� � `_eJIT\aG*eQ`	\�ITK���ITK�e�KRL�`Q`	��K"e � �2��VWK�IT\�\[`_e�

� � � m� m � �
� � m � m �

m m
OiK�� � L�L � L���G � `	�|`	��K�I	\�\[`�� � GQK E^eTS�GJ��K�`	��K�I)`T�lK-EU��� � ` � \^L�\^g � � ��I	\9�9�lM�KRe/EYI	\�\^` � L
`T�lK-eTKRM�\^Ll��VWK c K�V�� � �JKR� K��?Z]K�I/`	�lEa` � � � MRE[L�Ll\[`)Z]K E�I	\�\[`Rk L�\UI/MRE[L � � � � � �C�?~ � LlM�K`T�lK)eTKRM�\ULl��KRLU`	ITX � LY`T�lK�Z]\ ��gj\UIv`	��K �lI_e�`QI	\�\^` � evL�KR�UE[` �Wc K^kU`T�lK)M�\UITI	KRe��]\^Ll� � L�� c E[VW��K)\[g
� � L�s � ��� �)z�zC� o �Q�?�Nef`JZ]K �]\Ue � ` �Wc K^k9eT\ � � � � � � eJE�IT\�\[` ��qt��K�eTE^�-KPM�\ULlM�VW�le � \UL�Gi\^��V��Z]K?I	KRE^M_�lKR��ZNKR� � L�L � L���G � `T� � � �*zfe*`	��K�I	K?E�I	\�\[`)E[`)VWK c K�V
`	��I	K�K ��D
\�\^S � L���ZlEUM_S � L�`T�lK� � � � I	KRM�` � \^L
k � � m � ~ � LlM�K�`	��K �lI_ef`�K�L�`	ITX � LA`T��K Z]\ �|gj\^I�� �� � � � eP\^L�KUk
GiK��lE c K
� � + eT\�GiK�MRE[L�Ll\[`)EU���|E[Ll\[`T�lK�I
� � �)qt��K-eTE^�-K-E.�3�lV � KRe*gj\^I�� � �/qt��KRITK�E[I	K"L�\�I	\�\[`_eEa`t`	��KP`T� � I_��VWK c K�V��



pUo ��z�zC�]~ � �2��VWK?�J\�\^`	eJE[LN�Y`	��K�hiE[IT`	E^L�y|E[`TI � �

x�e�E/e�V � �^��`TVWX�� \^I	KiM�\^�2��VWK �"K ��E^�*�lVdKUk[GQKt� � e��lVWEHXP`	��KtITK�e���Vd` gj\^I.`T�lKiK1��M�K1��` � \^LlE^V
E[VW�^KRZ�I_E � � k�GJ� � M_��GiK�e��NE[VWV
� � e	M��NeTeJE[`*�^I	KREa`	K�IiVdKRL��[`	��VWE[`TK�I 

� � �=�
� m � �

� �=� � m �
m � m
+ m� m �
m +

u*\^`?\^L�VWXA��\�K�eP`T�lK�hiE[IT`	E^L���E[`TI � � �9K�`	K�I	� � L�KYE^VdVQ\[gi`T��KYI	\�\[`_e�k � `���K�`TKRIT� � L�KRe
`T�lK�gj��VWV*M�\U� �?�9`_Ea` � \^L�ITKRVWE[` � \^Lle"gj\^I�`T��K�E[VW�^KRZ�I	E(��q+\AeTK�K�`T� � eRk5VWK�` �le � L�`TI	\9�9�lM�K�`T�lK
L�\^`	Ea` � \UL|\[giwUEUM�\^ZNe�\UL � �"~�`	E^I�`PG � `	�AE^L�X�M_��\ � M�K?\^g5L�\^I	��E[V ��
 Ea` � \^L�gj\UI � �lE[Ll� �

�
� � ��K�lE c K/eT��\aGJL�`T�lE[` � � �$% �

�
� � � � � � %��

�
� � �	� � u�\aG gj\^IJK c KRITXYe � �2��VWK�I	\�\^`Rk � � kN�9K �lLlK

� � � � ��

� � � �

�
� 
.��� � � � � 
 % �

�
� 
 � ��� � %&� � �	� � �

� � � �	��
.� �
� � � %&� � � � � ��z�z � n �

OiX�� � ITK�M `�M�\^�2���9`_Ea` � \^L�GiK �NLl�

� � � % � � � � 	 � � � �
� ��� % � � � � � � � � �
� ��� % � � � � � � � � � � � � �)z�z � m�+ �



��zTzC�N~ � �2��VdK"�*\�\^`	e*E^Ll��`T��K�hiE^I�`_E[L�y|Ea`	I � � p�n

qt��K�M�\U� �?�9`_Ea`T\UI � � � % � � � c E[L � eT��KRe ��LlVdK�eTe&� � � e � LlM�K � `�GQ\U��V���Z]K ��I	\��]\^IT` � \^LlE^Vv`	\
� � 


�
� �/E^Ll� � � � � � � eJL�\[`�E-I	\�\[`Je � LlM�K�� ��E[LN��� � E[I	K/e � �2��VWK��

x gj��VWV�ZlE^e � e
gj\^I+`T��KiD � KvE[VW�^KRZ�I_EJM�E[L�Z]Kv\UZ9`	E � LlKR�PgjI	\^� `T��K � � � e�k � � � e.E[LN� � � � e��.x�VdV
\[g+`T��K/I_E � e � L��-\��]K�I_Ea`T\UI	eQM�E^L�Z]K/GJI � `�`TKRL � L�`T��K/gj\^I	� � � � % � � � � % � � � � % � � � � % � � � � % � �

�
� � %  � � � k

E[LN� e � � � V�E[I	VdX�gj\^I�`	��KYVW\aGQKRI � L���\��NKRI	E[`T\^I_ePM�\ULlef`	IT�NM `TK���gjIT\U� `	��K � � e1��qtGi\�K�VWK�� K�L�`	e
\^Z�`	E � L�K��|gjI	\^� M�\^� �?�9` � Ll� � LA`T� � ePGiEHX�`	��K�eTE^� K-eTK�`�\[g � � eRk
Z��9` � L � � / K�I	K�L�`�\^I_�9KRI	eRk
E[I	K ��I	\��]\^IT` � \^LNE[V
G � `T��M�\^Lle�`	E^L�`�\[g0��I	\��]\^IT` � \^LlE^V � `fX�Z]K � L����9K�`	K�I	� � L�K���Z�X�`	��K hiE^I�`_E[L
��Ea`	I � � `	��I	\^���U� `	��KAM�\^� �?��`	Ea` � \UL ITKRVWE[` � \^Lle � L s	� � � �)z�zC� m�+ � � x*� \^Ll� `T��K c E^I � \^�Ne
\^I_�9KRI � L��Ue*GQK-M_��\�\UeTK�\^L�K-E^e�E�ZlE^e � e*K�VWK�� KRLU` � "l\^VWVd\aG � L�� `	��K-e	E[� K �lIT\9M�K��9��I	K�gj\^I)`T�lK
� � e)E^Ll��EU� 4f\ � L � L���`	��K � � e/GQK�\^Z9`_E � LAE�M�\^�2��VWK�`	K�ZNE^e � e���qt��K-M�\^� �?��`	Ea` � \UL|I	K�V�Ea` � \^LNe
E[� \UL�� `T��KR� M�E^L�ZNK-e���\aGJL�`	\�Z]K��9K�`TK�I	� � LlKR��Z�X�`T��K-e � �2��VdK�M�\^� ���9`	E[` � \^L�I	K�V�Ea` � \^LNe
� L�s	� ��� ��zTzC� m + ��k9`T�lE[` � eRk9Z�XY`	��K�hiE[IT`	E^L���Ea`	I � ���

qt��K"hiE[IT`	E[L�� E[`TI � � `	���NeiM�\^L�`	E � LNeQE^VdV]`T�lK � L9gj\^I	��Ea` � \ULYL�KRM�KRe	eTE^ITX�`T\ �9K�`TK�I	� � LlK
K�L�` � I	K�VWX/`T��KiM�\^I	I	KRe��N\ULl� � L��*D � KQE^Vd�UK�Z�I_E3�
z `_e+M�\^L�`TKRL�`	eFMRE[L"Z]KQeT��� ��E[I ��
 KR� � L?E^L"K�VWK���E[L�`
� � E[�UI	E^�-��E[` � M-gj\^I	� ����K�`T\���X�L�S � L��Aqt�lK�� ,�'�����' �����%
 ��� � \[g*EAe�KR� � � e � �2��VdK�D � K
E[VW�^KRZ�I_E � e/M�\^Lle�`TI	�lM�`TKR�AE^e)gj\^VWVW\aG*e1� "l\^IPK c K�I	X�e � �*�lVdK I	\�\^`Rk5��V�E^M�K-E��9\[` ��x)e)GiK e��lE^VdV
eT��\aG V�Ea`	K�I�kigj\^I�E e � �*�lVdK�D � KAE[VW�^K�ZlI	Elkv`	��KAe � �2��VWK|I	\�\[`	e�E[I	K|Ea`�� \Ue�`Y\[gP`fGi\�e ��
 KRe��
�/E[I	S^K�LY`T��K��9\^`	eiM�\^I	I	KRe��N\ULl� � L��"`	\?`	��K/eT��E[VWVdKRIQI	\�\[`_e1�5hQ\^L�LlKRM `i`T�lK � ��� E[Ll� 4 � � �9\[`_evZ�X
E L����?Z]K�I)\[g�ef`	I	E � �U��`*V � L�KRe*K����lE[V
`T\ � � � � � ����"�\UI)E�eTK�� � � e � �2��VWK"E[VW�^KRZ�I_E�GJ� � M_� � eJL�\^`
e � �2��VWK^k�`T�lK)� � E[�UI	E^� G � VdV]�lE c K�� � e:4f\ � L�`'� � K�M�KReRk�KREUM_��\[g
GJ� � M_��M�\UITI	KRe��]\^Ll��e�`T\�E�e � �2��VWK
E[VW�^KRZ�I_E3�

"�\UIv~9b��&��� E[LN� � � k[GiKi�NE c KQ`T��K)hiE^I�`_E[L-� E[`TI � M�KRe E[LN���)X�L�S � L�� � E[�UI	E^� e eT��\aGJLZ]K�VW\aG 

$+������� � � �
� � � m� m � �

�

� �
�

� �



) + ��z�zC�]~ � �2��VWK?�J\�\^`	eJE[LN�Y`	��K�hiE[IT`	E^L�y|E[`TI � �

� �
� � �=�
� m � �

�

� �
�

� �

qt��K"��E^ITSUK�L�K����9\^`Jgj\^I � � M�\UITI	KRe��]\^Ll��ev`T\ `	��K"eTKRM�\ULl��IT\�\[`�k�e � LlM�K)`	��K ��I	KReTK�LlM�K\[g.`T�lK � � ��� � L�`	��K"e�K�M�\ULl��I	\aG � Ll� � M�E[`TKReJ`T�lE[`i`	��K"eTKRM�\ULl��IT\�\[` � et`T�lK"e���E[VWVWK�I �

z L e���ZNe�K �U�lK�L�`Ye�K�M ` � \^LNe GQK�G � VdV���K�`TKRIT� � L�K�`T�lK�gj��VdV)e�K�`Y\[g���X�L�S � L3� � E^�^I_E[��e
GJ� � M_��I	K1��I	KReTK�L�`�e � �2��VWK�D � K�E[VW�^KRZ�I_E^e�� r�K�I	K�GiK�E[L�` � M � �lEa`	K�`	��K�ITK�e��lV `�e�\U� K�GJ�lE[` � L
\^I_�9KRI5`T\ �9KR�-\ULle�`TI_Ea`TK)��\aG3`T�lK�hiE^I�`_E[LY��Ea`	I � �YE[Ll����X�L�S � L�� � E[�UI	E^��ev�9K�`TK�I	� � LlK)K�E^M_�
\[`	��K�I �vhQ\^Lle � �9K�It`	��K"��X�L�S � L�� � E^�^I_E[� 

�

� �
�

� �
�

� �

qt��KYhiE[IT`	E[L�� E[`TI � � � eP�9K�`	K�I	� � L�K��|Z�X�L�\^` � L���`	�lEa` � � � � � � ��� + k
e � LlM�K�`T�lK
�lI_ef`*E^Ll�Y`	� � I	���9\[`_eJE[I	K)Ll\[`*M�\UL�L�KRM�`TK����v~ � LlM�KP\^LlK/V � L�K"M�\UL�L�KRM�`	eQ`T�lK �lI	e�`*E[Ll��eTKRM�\ULl�
�]\ � LU`_e�klGQKP�?�Nef`J�lE c K � � � � � � � � � m ��qt��K"eTKRM�\ULl��E[Ll��`T� � I_� �]\ � L�`	e*E^ITKPM�\UL�L�K�M `TK��
Z�X?`fGi\"V � LlKReveT\ � � � � � � � �3� ~ � LlM�K*`	��KJ`T� � I_��I	\�\^` � eveT� E^VdVWK�I5`T�lE^L�`T��K/e�K�M�\ULl��k � `Q���le�`
Z]KP`T�lE[` � � � � � ��GJ� � VdK � � � � � m ��qt���letGiK��lE c K

�
�

� � m +� m � � �
+ � m �

���
�



��zTzC�N~ � �2��VdK"�*\�\^`	e*E^Ll��`T��K�hiE^I�`_E[L�y|Ea`	I � � ) m�J2t2�8�C*2�896
m �JwUx�hJ�/OJ~l�/u?k���� m � m �

1;6 �	6F7�6FC � 6 �

��X�L�S � L�� � E[�UI	E^� e5GQKRITK �NI	e�` � L�`TI	\����lM�K�� � L��t�/u��Pzfu zC��x*LYK1�9M�K�VWVdKRL�`QI	K c�� KRG3\[g
�?�NM_�Y\[g�`	��K���Ea`	K�I � E^V �lITK�e�KRLU`	KR� � L�`T� � etE[LN��\[`	��K�IiM_�lE.�9`	K�I_e � e5gj\U��Ll� � LY`	��K)x �3�]K�Ll� � �
`T\��t�Pu �Pzfu zTz�zC�

���J6
7(��� ��6 �
m � " � Ll��`	��K"��X�L�S � L�� � E^�^I_E[�&gj\UI

����
�

� � m + +� m � � m +
+ � � � � m
+ + � m �

������
� �

��� " � Ll��E^VdV�`	��K�I	\�\^`	ei\[g � � GJ��\UeTK�hiE^I�`_E[L���Ea`TI � � � e� � � �
� m � � �

��I_EHG E*� � M `	��I	K�\[gF`	��K�I	\�\^`	et\^g � � V � S^K/`T�NEa` � L " � �(��zTz�zC� m �

�3�J��I_EHG E*� � M `	��I	K�\[gF`	��K�I	\�\^`	et\^g � � E[LN��M�\^�2�lE^ITK/G � `	� " � �(�lz�z�zC� m �



)�� ��z�zTzC�Nqt��K�hQV�E^e	e � MRE[V�D � K�x*VW�^K�ZlI	EUe

� � � �l< � B*6=> �f@ � � ��� @ � �	�f6 	 � �56F4�7�@ �

qt��K��^KRL�K�I_E[V*M�\^Lle � �9K�I_Ea` � \ULle-\[g/`T��K �lITK c�� \^�Ne-M_�NE.�9`	K�I�MRE[L;ZNK�E��3��V � K�� `T\ `T�lK
� \Ue�` g E[� � V � E[IYe � �2��VWK|D � K|E[VW�^KRZ�I	EUe�k5`T��K|M�VWEUeTe � MRE[VJD � K|E[VW�^KRZ�I_E^eRkQ~9b�� L � k�~N�*�jL ��kiE^Ll�
~ � ���aL � ��qt��KReTK*E[VW�^KRZ�I	EUe�E[I	K*�9K �NL�KR� � L `TKRIT��e�\^g ��E[`TI � M�KRe5E^Ll� E[I	K*e � �2��VdKRI�`T\ c�� eT�lE[V ��
 K
`T�NE[L�eT\^� K�\^gJ`T��K�K ��M�K��9` � \^LNE[VQD � K�E[VW�^KRZ�I	EUe"GiK�eT�lE[VWVQKRLlM�\U��L�`TKRI�eT\�\UL��Aqt�lK�K ����V � M � `
M�\ULle�`TI	�lM ` � \UL/\^g9`T��KthiE[IT`	E[L"eT��ZlE^Vd�UK�Z�I_EtE[Ll�/`	��KvI	\�\[` c KRM `	\^I_e
E[LN�PIT\�\[`_e gj\^IF`T��KQM�V�E^e	e � M�E^V
E[VW�^KRZ�I_E^ete��l\^��V�����E^S^K�M�\ULlM�I	K�`	K)\U��IJKRE^ITV � KRItITK�e���Vd`	e��

qt��K�e��lEUM�K?\^gvE[VWV � 0 � ��Ea`	I � M�K�e*�lEUe)EYZlE^e � e)\[g5KRVdKR� K�L�`	e � ��� GJ�lK�I	K�`T��K M�\U�*�
�]\^L�KRLU`_et\[g � ��� E[I	K

� � ��� � � � � 	
� � 	

� � � � �)z�z�z � m �
qt���lei`T�lK��?��Vd` � ��V � MREa` � \^L�I	��VWK)gj\UIt`T��K���E[`TI � M�KRe � e

�
���
�
���

� �
���
	
� � � �)z�z�z � ���



��zTz�zC�]qt��K?hQVWEUeTe � MRE[V�D � K"x*VW�^KRZ�I_E^e )��

E[LN�Y`	��K"M�\U�-���9`	E[`T\UI � e
� � ��� % � ��� � � �

���
	
� � � �

���
	
��� � � �)z�z�z � �$�

qt��Kt��Ea`	I � � � � � � � � ��M�\^� ���9`TK�e+G � `T� E[VWV�`T��KtZlEUe � e.K�VWK�� K�L�`_e1�.z `+`	���le.gj\^I	��eF`	��KtZlE^e � e
gj\^I)E�\UL�K � � � � K�Lle � \ULlE[V
x�ZNKRV � E[L|eT��ZlE^Vd�UK�Z�I_E3�QhQ\ULleTK�����K�L�`	VdXUk9`T��K"D � K"E^Vd�UK�Z�I_E-\[g�E[VWV�`T�lK� 0 �Y��E[`TI � M�KRe � e Ll\[`5e�KR� � � e � �2��VWK�� r*\aGiK c KRIRk � g]GiKtITK�ef`	I � M ` \^�lI	eTK�V c K�eF`	\/`TI_E^M�KRVdK�eTe � 0 �
��Ea`	I � M�K�e�k[GiK*�9\P\^Z�`	E � L�EPe�KR� � � e � �2��VdK � � L-g EUM `Rk�e � �2��VWK ��D � K*E^Vd�UK�Z�I_E)MRE[VWVdK�� � � � � � qt� � e� ei`T��K"M�\^�2��VWK � c K�I_e � \^L�\[g�~9b�� L �C�

qt��K-K�VWK�� K�L�`	e)\[g � � � � E^ITK"V � L�KRE^I/M�\^�?Z � LlE[` � \^Lle)\[g�`	��K �
���
� e)gj\^I � �� � E[Ll�|\[gK�VWK�� KRLU`_e � � � � ��� � � �lGJ��KRITK � � ��� � + �#"�I	\^� s � � � ��zTz�zC� ���FGQK �lLl��`	��KtM�\^� ���9`	E[` � \^L

I	K�V�Ea` � \^L
� � %�� ��� � � � � � � � � ��� ��� � � �)z�z�z � p �

qt���le � ��� � eJE IT\�\^` c KRM `	\^I*M�\^I	ITK�e��]\^Ll� � L��?`T\ `	��K�IT\�\^` � � ��� � � � � � � � � � �
D
K�`*�leJM_��\�\UeTK�E^eJE-ZlE^e � eigj\^It`T�lK�IT\�\[`*e��lE^M�K

� �  �
�
��� � � � � � � � � �

� �  �
�
� � � � � � � � � � �

� � �
� � � �  �

�
��� � � � � � � � � � � � � �)z�z�z � )��

E[LN� �9KRM�VWE^ITK `	��KReTK �]\Ue � ` �dc KYG � `	� � � � � � � � � � � � � � ��z ` � e"K�E^eTX|`T\Ae�KRK�`T�lE[`"`T�lKReTKe	E[� KPIT\�\[`_eJE[I	K�`	��K"e � �2��VWK�IT\�\^`	e��

z L�\^I_�9K�Ii`T\ �lLN��`	��K"e	M�E[V�E[I���I	\9�9�lM�` ��% ��k�GiK �NI	e�`��9K�`	K�I	� � L�K/`	��K�� � VWV � L��-gj\UIT�
E^eJE��3��V � K���`T\ K�VWK�� K�L�`_et\[g.`T��K�hiE^I�`_E[L�E[VW�^K�ZlI	ElkU�le � L��Ys � ���jz��	� �$�tE[Ll��s � ��� ��z�zTzC� p � 



) p ��z�zTzC�Nqt��K�hQV�E^e	e � MRE[V�D � K�x*VW�^K�ZlI	EUe

� �
�
��� � � � % � � � �� � � ��� � q+IlE^�


 �
�
� � � � � � E^���� � � � �� � � ����

� � 	�

�
� �
	 � � ���1� � �	 � � � � �

� ��� � 	 �
	
� �	 � � �)z�z�z � 
$�

qt��K � � VWV � L���gj\UIT� �9K�`	K�I	� � L�K�e�`T�lK�M�\UL�L�KRM�` � \^L Z]K�`fGiK�KRL `T��K�hiE^I�`_E[L eT��ZlE[VW�^KRZ�I_EAk � k
E[LN�Y`	��K�IT\�\^`Je��lEUM�K �'!

�
�5qt�lEa` � e�k � `*K�LNE[Z�VWKRet�leJ`T\ �lLl� � � � 

��� � � % �
�
��� � � ��� � � � � �

�
� � � � � �

� � � � � � 
 � � � �)z�z�z � � �
hQ\^��Z � L � Ll��`	� � eJG � `	��s � ��� �)z�z�zC� 
���klGiK�e�KRK)`	�lEa`

� � � � � � � � � � � 
 � � 
 � � � �&��� � � �)z�z�z � o �
E[LN�

� � � %&� � � � ��� 	 � ��� 	 � � 
 � � 	 � 
 � � � � ����� � � � �)z�z�z � n �
qt� � e�E[�UITKRKRe � L �lE[IT` � M���V�E[I/G � `T��\^��IPKRE^ITV � K�IPM�\^�2����`	Ea` � \UL�gj\UI"~9b��&���C�*"�I	\^� `	��K c E^Vd�lK
\[g ��� � %&� � �iGQK�eTK�K/`T�lE[`J`T��K�hiE^I�`_E[L�� E[`TI � ��E[Ll���)X�LlS � L�� � E[�^I_E[� E^ITKP� �dc K�L�Z�X

� � 
����������
�

� � m + �� m � � m �
+ � m � �

� � m +� m � � m
� � � + � m �

� ����������
�

�

� �
�

� �
� �6� �

� �



��zTz�zC�]qt��K?hQVWEUeTe � MRE[V�D � K"x*VW�^KRZ�I_E^e )�)

GJ��KRITKPGiK/�NE c K�M_��\UeTK�L�`T\�I	K1��I	KReTK�L�` � � I	E[`T��KRIt`T�lE^L � � � � �

�AK�L�K1��`|M�\^Lle � ��K�IY`	��K � , � �����(� � ��� 
 � ����� ~�� �&�[����E^Ll� � `	e�E^e	eT\�M � E[`TK�� D � K
E[VW�^KRZ�I_E3�Fqt��Ki�^I	\^�(�?M�\ULle � e�`	e.\[g�`	��K=� � 0E� �=��Ea`	I � M�K�e � G � `T��`T��K%��I	\��]K�IT`fX ��� � � � �GJ��KRITK��!� � � LN� � MREa`	KRet`	I	E^Lle��]\UeTKPE[Ll� � � et`T�lK�� � 0 � �(��Ea`	I � �

� �
� + �� � + � � � ��zTz�z � m�+ �

qt��K�M�\^I	I	KRe��N\ULl� � L�� ITK ��� � I	K�� KRLU`�gj\^I�`T��K�D � KAE[VW�^KRZ�I_E � e�\^Z9`_E � L�KR� Z�X3GJI � ` � Ll� � �K ��� ����� � � � ���Yqt���lePGiK��lE c K�� � � ��� �0��z LA`	K�I	��eP\[g � 0 � ��Ea`	I � M�K�e�kFGQK�M�E^L
GJI � `	K

� �
� � � � �
� � � � � � ��zTz�z � m^m �

E[LN� �lLl��`T�lK"ITK�ef`	I � M ` � \ULle�� � � � ��� � %�� � � � � � %	� � � � � � �Qz L|EUM�M�\UI	�lE[LlM�K/G � `T��`	��KReTK^k
GiKPM_�l\�\�e�K/`	��KPgj\^VWVd\aG � L��-ZlE^e � etK�VWK�� K�L�`	e � � % � � � � 

� �� � � � � � � � �
 �


� 
 � %

� �� � � � �


�
 � � � �



� 
 � % � � �

�
�� � � � � 
 �



� � � �
 �



� % � � � � � ��zTz�z � m ���

qt��K?hiE[IT`	E^L�eT��ZlE[VW�^KRZ�I_E"�lEUeiE�ZlEUe � e � � � � �� � �5OiXY� � ITK�M `*M�\U�*�l�9`	E[` � \^L�GiK �lLl��`T�lE[` � g
� � � � � � � �Tk

� � % � �� � # � � � �!��� � � ��� �� � % � �� �

� � % � �� � # � � � � � � � ����� �� � % � � �

� � % � �� � # � � � � � � � �����
�� � % � � � � � ��zTz�z � m �$�



) 
 ��z�zTzC�Nqt��K�hQV�E^e	e � MRE[V�D � K�x*VW�^K�ZlI	EUe

�AK�`_E[S^K�E^e-E[L \^I_�9K�I	KR� ZNE^e � e�\[g�I	\�\[`_e � � � � � � � � � � � % � � � � � � � � � ��� %
� � � � � � � � � � � � � � � � � � %%� � � � � � � � � ��� � `T�A`T� � e/\^I_�9KRI � L��lk]`	��K)� � � e�E^ITK?`T��KR�	�
eTK�V c KRete � �2��VWKPIT\�\^`	e��#"l\^ItK ��E[�2��VWK^k�`	��KPIT\�\^` �%��� � � � � � � � � � � etL�\[`Je � �2��VWKPe � LlM�K � `
� ei`T��K"eT��� \^g � � � � E^Ll� � � �

�AK/M�E^VWM���VWE[`TKJ`	��K�� � VWV � L���gj\UIT��\^L `	��KPhiE^I�`_E[L�e��lZlE[VW�^KRZ�I	EPK1����V � M � `TVWX Z�X-M�\^Lle � ���
K�I � L�� � L�`T�lITL�`T��K"M�\^L�`TI � Z��9` � \^L�\[g KREUM_��I	\�\[`t`T\-`	��KP`TI_E^M�K/GJ� � M_���9K �NL�KRet`	��KPgj\^I	� �� �

�
��� ��� % � � � �� � � � � � 	�


�
� �
	 � � � � � � �	 � � � � � � � �	

�
�
� �
	

� � � �1� � �	 � � � � �
� � 	�


�
� � �
	 � � � � � � �	 � � � � � � � �

	
� � � �1� � �	 � � � � ��� � � 	 p � 	 � �	

� p � � � m � � 	 �
	
� �	 � � ��zTz�z � m�p �

��K�KRE^e � VdX�eTK�K/`	��K�L�`T�NEa`

� � � �
��� � � � � 
 � �p � � � m �

% � � �
��� � �

� �
�3� � � m � � � ��zTz�z � m )��

~ � LlM�K�� � � % � � � � 	 � � p � � � m ��k9GQKPM�E^L�M�\^�2���9`	KP� � I	KRM�`TVWXYE[VWV `T��K/`TKRIT��eiGiK)L�KRKR��gj\^Ii`T�lK
hiE[IT`	E^L���E[`TI � ��

� � � %&� � � �
m

p � � � m �
�&� 	 � ��� 	 � � 
 � � 	 � 
 � � � % � % � �� �

� � � %&� � � � � m
�(� � � m � 	 � 
 � � % � �� �

� � � %&� � � �
m

� � � m � � � ��zTz�z � m 
$�

qt��K D � K E[VW�^K�ZlI	E3GJ� � M_� � eAEUeTeT\9M � Ea`TK�� G � `	� ~ � ���aL � � e��9K�Ll\[`TK�� � � � "�I	\^�
s � ��� ��z�zTzC� m 
��iGiK��9K�I �dc K � `_e)hiE[IT`	E^L���Ea`	I � ��E^Ll���)X�L�S � L�� � E[�UI	E^� 



��zTz�zC�]qt��K?hQVWEUeTe � MRE[V�D � K"x*VW�^KRZ�I_E^e ) �

� � 
����������
�

� � m + � � �� m � � m �
+ � m � �
� � � m +

� � m � � m
� � � + � � �

������������
�

�

� �
�

� �
� �6� �

� � � � �

� �

qt��K �	� � ����
 ��'��	� 
 ��� ��� � E^ITKA� �Wc K�L Z�X3��Ea`	I � M�K�e�GJ� � M_� eTE[` � efgjX ��� � � � �b�e � L���`T��KYM�\^I	ITK�e��]\^Ll��K�LlM�K�Z]K�`fGiK�KRL�KRVdKR� K�L�`	eP\^gQ`	��K��^I	\^�3� E[LN��KRVdKR�-KRL�`	e�\^gv`T�lKYD � K
E[VW�^KRZ�I_E)EUe�� � e	M��NeTeTKR� � L�hQ�lE��9`TKRI�z k � � K1����� � � � ��k GQK*eTK�Ki`T�NEa`�`T�lKJITK �U� � I	K�� K�L�` � e
� � � � � + �QhQVdK�E[I	VdX `	��KReTKP��Ea`TI � M�KRei�lE c K)\UL�VWXY\./ � � � E^�^\^LNE[V]K�VWK�� K�L�`	e��5x�eJE-I	KReT��Vd`Rk � `
Gi\^��V��YZ]K)�NE[I_� `T\ �lLl�Y`T��K?hiE[IT`	E^L�eT��ZlE[VW�^KRZ�I_E"E^eQGQKP� � ��gj\UI � � E[LN� � � Z�X��le � L���`T�lK� � E[�U\^LlE^V]��E[`TI � M�KRe��5qF\�E c \ � �Y`T� � e ��I	\^ZlVdKR��k9GiK �]K�ITgj\^I	� E-��L � `	E[I	X�`	I	E^Llefgj\UIT��E[` � \^L�\UL
`T�lK/��E[`TI � M�KRe � �5qt� � etG � VdV�X � K�V���E^L�K ��� �dc E^VdKRLU`J�UIT\U�3�Y\[g.��Ea`TI � M�KRet\UZNKRX � L�� E-� \�� � �lK��
M�\ULl� � ` � \^L��5DFK�`J�leJGJI � `TK � � � � ��� % � ��zTz�z � m � �
eT\�`	�lEa` � � � � � � � � � � � � � � � � � � � ��zTz�z � mRo �
~�K�`�` � L���� � � � �-k�GiK/�NE c K � � ��� � � � ��I � ` � L�� � � � ��� k9GiK/�NE c K

� � � � � � � + � � ��zTz�z � mRn �
x M�\UL c K�L � KRLU`JM_��\ � M�K)gj\UIt`T��K�K c KRL�� � � K�Lle � \^LlE^V
M�E^eTK^k � � � ��k � e



) o ��z�zTzC�Nqt��K�hQV�E^e	e � MRE[V�D � K�x*VW�^K�ZlI	EUe

� �
m

 �

� � � �
� m � m � % � ��zTz�z � � + �

eT\�`	�lEa`
� �

� + �
� + � � � ��zTz�z � � m �

�JK���ITK�e�KRL�` � L�� � � L�`TKRIT��eJ\^g � 0 � ��Ea`	I � M�K�e�k

� �
� � � � �
� � � � � � ��zTz�z � �����

`T�lK"M�\^LN� � ` � \UL�Z]KRM�\^� KRe

�� � � � �� % � � � � � �� % � � � � � �� � � ��zTz�z � �.�$�
�AK"MRE[L�L�\aG eTK�VWKRM�`�E-ZlE^e � et\^g+��Ea`	I � M�K�et\^Z]K�X � L��-`T��K�e�K"M�\^Ll� � ` � \^LNe�

� �� � � � �


� � � ��
 �



� 
 � %

� �� � � � �


�
 � � � �



� 
 � % � � �

�
�� � � � � 
 �



� � � ��
 �



� % � � � � ��zTz�z � � p �

E[LN���9K�e � �^LNEa`TK/`	��K�ZlE^e � eigj\^It`T�lK�hiE[IT`	E[L�eT��ZlE[VW�^KRZ�I_E?Z�X

� � � � �� � � � ��zTz�z � ��)��
��I � ` � L��YE-�^KRL�K�I_E[V K�VWK�� KRLU`*\^gF`	��K�hiE[IT`	E^L�eT��ZlE^Vd�UK�Z�I_E�EUe

� � �
�
��� ����% � ��zTz�z � � 
$�

GiKPM�\^�2���9`	KP`T��K c E^I � \^�leiI	\�\[`	e



��zTz�zC�]qt��K?hQVWEUeTe � MRE[V�D � K"x*VW�^KRZ�I_E^e ) n

� � %�� �� � # � � � � � � ����� �� � � �� �

� � %�� �� � # � � � � � � ����� �� � � � �

� � %�� �� � # � � � �!� � � � ���
�� � � � � � � ��zTz�z � � � �

u*\^`TK `	�lEa`Pgj\^I � �� � E[LN� �
�� � GQK ���lef`"�NE c K � �� �A\^IPK�V�e�K-`	��K���Ea`TI � � c E[L � e��lKRe�� qt���le

`T�lK�I	K?E[I	K�L�\YI	\�\[`	e�M�\^I	I	KRe��N\ULl� � L��-`T\ � � ���.� �AK���EHXY`	E^S^K?EUe*E�ZlEUe � eJ\^g�e � �*�lVdK"I	\�\[`_e
� � ��� � � � � � � � % � � ��� � � � � � � � % � � � � � � � ��� � � � � � � � � � % � � ��� � � � � � � � � � �

qt��K�� � VdV � Ll��gj\UIT� ITK�ef`	I � M `	KR��`T\-`T��K�hiE^I�`_E[L�e��lZlE[VW�^KRZ�I	E � et� �Wc K�L�Z�X

� �
�
� � � � % � � � �� � � � � �

���
�
�
� ��� � � � � � � �� � � �� � � � �

��� � � � � � � � � � � �� � � �� �
� �

�


�

� � � � � � � � � � �� � � �� � � � ��� � � � �1� � �� � � �� ����� �
�
p ��� � ��

� p � � � m � �
�
� � � �� � � ��zTz�z � � o �

"�I	\^� `T� � eJI	K�V�Ea` � \^L�GiKPMRE[L��9K�`	K�I	� � L�KP`	��K � � � � e�

�	� � �
� � � � � 
 �p � � � m � % � � � � �)z�z�z � � n � �

�	� � �
� � � � � � �
p � � � m � � � ��zTz�z � � n � �

qt��K"e	M�E[V�E[I���I	\9�9�lM�`	et\[g.`T�lK/I	\�\[`_eJE[I	K/Ll\aG KREUe � VWXYM�\^�2����`TKR� 

��� � %&� � � � � � 	 � � � 	 � � 
 � � 	 � 
 � ��� � � p � � � m ��� � % � � �

� � � %&� � � � m � � �3� � � m �	�
� � � � � %&� � � � + %
� � � � � %&� � � � � m � � p � � � m �	� � � ��zTz�z � � + �




 + ��z�zTzC�Nqt��K�hQV�E^e	e � MRE[V�D � K�x*VW�^K�ZlI	EUe

qt���lei`T�lK�hiE[IT`	E[L���Ea`	I � ��E[LN���)X�L�S � L�� � E[�UI	E^� E[I	K

� � 

�������������
�

� � m + � � � �� m � � m �
+ � m �
� � � m + +

� � m � � m � m
� + � m � +

� + � m + �

� �������������
�

�

� �
�

� �
� � � �

� � � � �
�

�
�

�
�

� � � �
�

�
�

�
�
�

� �

"�\UIt`T��K�\9����� � �-KRLle � \ULlE[V
MRE^eTK/\^gF`	��K�\^IT`T��\U�^\ULlE[V]�^I	\^�3�Fk9GQK ��I	\9M�K�K��Y`	��K"e	E[� K
GtEHX�K ��M�K��9`J`T�lE[`*GQK�eTK�`

� � �
� �

�
�

 � + +
+ � � � � �
+ � m � � m �

���
� � ��zTz�z � � m �

eT\�`	�lEa`

� �
�
�
m + +
+ + � m �
+ m � + �

���
� � ��zTz�z � �����

GJ��KRITK `	��K�eT��Zle	M�I � ��` � � Ll� � M�Ea`	KRe�E[L
� 0 ����Ea`TI � �5��qt��K�M�\^I	ITK�e��]\^LN� � Ll����E[`TI � � ���EHXYZ]K �lE[I_E[� K�`	K�I ��
 KR��E^e



��zTz�zC�]qt��K?hQVWEUeTe � MRE[V�D � K"x*VW�^KRZ�I_E^e 
 m

� �
�
�
���  �  �
� � �� � �
� � � � � �

���
��� � ��zTz�z � ���$�

"�\UIJ`T�lK	� � 0 � � � � KRM�K�eJ\[g `	��K"��Ea`	I � ��k9`T��K�M�\^LN� � ` � \ULle*E^ITKP`	��K?e	E[� K"E^etgj\UIJ`T�lK"K c K�L
� � � K�Lle � \ULlE[V�\UI�`	��\^�U\^LlE^V]E^Vd�UK�Z�I_E3��qt��K�M�\^Lle�`TI_E � L�`	ei\^L�`T�lK�L�K�G � E[`TI � M�KReJE^ITK

� � � + %  � � � � � � %  � � � � � � � � ��zTz�z � � p �
qt���leYGiK����le�`�E^��� `T\ \U��I�ZlEUe � e�gj\UIY`	��K � ��� � � K�Lle � \ULlE[V)\^IT`T��\U�^\ULlE[V�E^Vd�UK�Z�I_E�`T�lK
K�VWK�� KRLU`_e � m � � � � � 

�
�� � �

�
� � � � 
 � �

� �
�� � � �

�
� �

�
� 
 � � � ��zTz�z � ��)��

qt��K"M�\^I	ITK�e��]\^Ll� � L���IT\�\^`	eJE[I	KPe�KRK�L�`T\ Z]K

� � %�� �� # � ��� � � �� � � � %�� �� # � � � � �� � � ��zTz�z � ��
$�
b�e � L��"`	��KReTK)LlK�G I	\�\^`	eRk^`	\^�UK�`T�lK�IiG � `	�Y`T�l\UeTK*gj\^�lLl��gj\UIv`	��K�K c K�L�� � � KRLle � \^LNE[V M�E^eTK^k�GiK
M�\U�2���9`TKP`	��K�� � VdV � Ll��gj\UIT�� �

�
� � � � % � � � �� �!� �

� �
���
�
�
� ���$� � � � � � �� � � �� � � � �

��� � � � � � � � �1� � �� � � �� � � � �
�
� � � ��

� p � � � �� � � � ��� � �� � � ��zTz�z � � � �
"�I	\^� `T� � eJGiKPMRE[L � L�gjK�IJ`	��K c E[VW��KRe




�� ��z�zTzC�Nqt��K�hQV�E^e	e � MRE[V�D � K�x*VW�^K�ZlI	EUe

��� � �
�	� � � �	� � 
 �p � � � �� �

% � � �
� � � �

�	� �p � � � �� �
� ��zTz�z � � o �

GJ��KRITK Ll\aG `T��K;e � �2��VdK IT\�\^`	e|�NE c K `T�lK c E[VW��K�e � � ��� � � � � � � � % � � ��� � � � � �
� � % � � � � � � � ��� � � � � � � � � � %&� � � � � � � � � u*\^`TKQ`T�lE[`�`T��KtV�E^e�`.\^gl`	��KReTKtGiEUe+Ll\[`�K c K�L
E-IT\�\^`igj\UIt`T��K�K c KRL�� � � K�LNe � \^LlE^V
M�EUe�K�� b)e � L��-`T�lK�� � VWV � L�� gj\UIT��k � ` � eJK�E^eTX `T\YM�\^�2���9`	K
`T�lK"eTMRE[V�E[I���I	\����lM `J\^L�`	��K�IT\�\^`Je��lEUM�K 

��� � %&� � � �
m

p � � � �� �
�&� 	 � ��� 	 � � 
 � � 	 � 
 � � � % � � �

� � � % � � � � + % ��� � � m
� � � %&� � � � � � � m

p � � � �� �
%

� � � %&� � � �
m

p � � � �� � � � ��zTz�z � � n �
x�MRM�\UI	� � L��UVdXUk�`T��K�hiE^I�`_E[L���E[`TI � ��E^Ll����X�L�S � L�� � E^�^I_E[� E^ITK

� � 

����������
�

� � m + � � �� m � � m �
+ � m �
� � � m +

� � m � � �

� � � + � m �

������������
�

�

� �
�

� �
� �6� �

� � � � �

� �

u*\^` � M�K)`T��KPe � � � VWE^I � `fX ZNK�`fGQKRK�L�� � E[LN� � � ��z L�`T�lK"hiE^I�`_E[L���Ea`	I � � `T��KRXY� � /]KRIi\UL�VWX-Z�X`T�lK � L�`	K�I_M_�lE[L��UK)\^g+`	��K"V�E^e�`J\./ � � � E[�U\^LlE^V�K�VWK�� K�L�`_e1�vqt�lK"M�\^I	I	KRe��N\ULl� � L��-M_�NE[L��UK � L�`T�lK
�)X�LlS � L�� � E[�^I_E[��e � ei`T\�I	K c KRI	eTK*`	��K"eT�lE^� � L�� \[g.`T�lK"�9\[`_e1�



��zTz�zC�]qt��K?hQVWEUeTe � MRE[V�D � K"x*VW�^KRZ�I_E^e 
��

1;6 �	6F7�6FC � 6 �

qt� � e � E[`TKRI � E[V � e�� � eTM��leTeTKR� � L;�t�Pu �Pzfu z k5w�x�hJ�/OJ~l�/u"k0�3� � m ��)A� mRplm k�E^Ll�
y�zfD+DFsv�"k��3���!��) m � ��) p �

���J6
7(��� ��6
m �*~�`	E^I�` � Ll��G � `T�A`T��K��)X�L�S � L � � E[�^I_E[��eRk]M�\^Lle�`TI	�lM�`P�9I_EHG � L��Ue)\[g5`	��K IT\�\^`	e)\[g�� � k

� � k � �[k � �[klE^Ll� �����




 p z����Nqt��K�s0��M�K��9` � \^LlE^V
D � K�x*VW�^K�ZlI	EUe

��� < � B*6 ��� � 6 �*83�f2vC�@ � �	�f6 	 � �56
4)7�@ �

�AK?�lE c K�� � e��lVWEHXUKR��`T��K"gj\^��I�eTK�I � KReJ\^g M�VWEUeTe � MRE[VFD � K"E^Vd�UK�Z�I_E^eJE^Ll��`T��K � I/��X�L�S � L
� � E[�UI	E^� e��?r�\aG ��E[L�X�� \^I	K-e � �2��VWK�D � K�E[VW�^K�ZlI	EUe�E[I	K�`T��KRITK � ~9��I��lI � e � L��UVdXUkN`	��K�I	K�E[I	K
\^LlVdX � c K�� ��KP��EHX ��I	\ c K)`T� � eJZ�X�M�\ULle � �9KRI � L�� E e�K�`*\[g c KRM�`T\^I_e � MRE[Ll� � ��E[`TKReigj\UI*e � �2��VWK
I	\�\^`	e � � ��� �'!

�
E^Ll����K �lL � L��YE-��Ea`	I � � � E^LlE[VW\^�U\^�leQ`	\�`	��K�hiE[IT`	E^L���E[`TI � �(� � 

� � � � � ��� � % � � �
��� � %"� � � �jz�� � m �

E[LN��E[L�E^e	e�\9M � E[`TKR��� � E^�^I_E[� � E^LlE[VW\^�U\^�le*`T\�`T��K ��X�L�S � LA� � E[�UI	E^� � k GJ��K�I	K"`	��K � ��� E^Ll�
4 � � �]\ � LU`_e E[I	K�4f\ � L�KR��Z�X�� � � � � �NV � L�KRe��.qt�lKieTK�` � � � e.MRE[VWVdK�� �%����� � �%�����k � � L�w�E^M�\UZleT\^L � e
�le	E[�UK � � g

� � qt��K�� ��E^ITKPV � LlKRE[I	VWX � Ll��K1�]K�Ll�9KRL�`Rk�`	�lEa` � eRk � g��9K�`�y �� + �

� � � � � � � + gj\UI � �� � �

� � � � � � ����� � � + % m % � %T\^I�� �



z����Nqt��K"s0��M�K��9` � \^LNE[V�D � K"x*VW�^KRZ�I	EUe 
$)

� � `	��`T��K�e�K��9K��lL � ` � \^LleRk�GiK�M�E[L6��I	\ c KPE�e�KRI � KRei\^g.VWK�� ��E^e�

m �Jx*L�X eT��ZleTK�`�\[g�E[L E[VWVd\aGtE[ZlVdK�eTK�` � eYE[VWVd\aGtE[ZlVdK������������
	 ~ � LlM�KAE e���ZNe�K�`Y\[g�E
V � L�K�E[I	VdX � Ll�9K��NKRLl�9K�L�`�eTK�` � eQV � L�KRE^ITVWX � LN�9K1�]K�Ll��K�L�`Rk � � � � etKREUe�X���s ���lE[VWVWX-\UZ c�� \^�Ne
E[I	K�� �W� �tE^Ll� � �d�W� �C�

���Jx*L=E^VdVW\aGtE[Z�VWK e�K�`��lE^e�� \^I	K �N\ � L�`	e|`T�lE^L 4f\ � L�KR� �lE � I	e������������
	 DFK�` � �� � � � � � � %"� � � � �� � ~ � LNM�K-`T��K�eTK�` � e)V � L�KRE^ITVWX � LN�9K1�]K�Ll��K�L�`Rk � �� + e�\ � � % ��� � + �
qt���le

+ � � � % ��� � �
� � � �

��� � % � � �
� � � %"� � � �� � � � % � � � �� � L�\(��\^g#�]\ � L�`	e

+ � � �
� � �

� � � ����� � � �� � L�\(��\^g#�]\ � L�`	e � �jz�� � ���

"�\UIJKRE^M_�6�lE � IJ\^g(4f\ � L�K�� �]\ � L�`	eRk � � � � � � � e*Ea`JVWKRE^e�`J��L � `fX^kleT\
L�\ �.\^g 4f\ � LlKR�6�lE � I_e ��L�\ ��\[g��]\ � L�`	e��

�3�Jx*L|E^VdVW\aGiE^Z�VWK/eTK�` � e*� � E^�^I_E[� �lEUetL�\�VW\�\��le������������
	 z g � `/� � �
k9`T��KRITK�Gi\^�lVW��Z]K"E
e��lZle�K�`*G � `	��Ea`JVdK�E^e�`*E^et��E[L�X 4f\ � L�K��6�lE � I	eJEUe��N\ � L�`_e1�

p �tz gvE[L|E^VdVW\aGiE^Z�VWK"e�K�`��lE^e)EY� � E[�UI	E^� G � `T��EYM_�NE � L�\[g0�N\ � L�`_e!4f\ � L�K���\^L�VWX�`T\�eT�lM �
M�K�eTe �dc K �N\ � L�`	e*Z�X�e � L��UVdKPV � L�K�e�kl`T��KRITK � e*E^L�E^VdVW\aGiE^Z�VWKPeTK�`*GJ�l\UeTKP� � E^�^I_E[� � et`T�lK
eTE^� K-K1��M�K1��`/`	�lEa`P`	��KYM_�lE � L � e�eT��IT�lL�S�`T\�E �N\ � L�` ����������
	(D
K�`�`T��K�M_�lE � L�Z]K
� � %"� � % � � � � � E[LN��VWK�` � � � � � ���5u�\aG

��� %"� � � �
�
��� � %&��� � � � �

��� �
����� %"� � �

� � ��� � %"� � � � � � � m � ��� � %&� � �
� ��� � %&� � � �jz�� � �$�

e�\ � � e-`T��K|e	E[� K|e ��
 K�E^e-`T�lK � LN� �dc�� �9�lE^V=�N\ � L�`_e � L3`	��K|M_�lE � L�� y�\UITKR\ c KRIRk � g
� � eE4f\ � L�K�� `T\�`	��K�M_�NE � L Ea`-`T�lK�KRLl��k eTEHX�`	\ � � k5`	��K�L � � %"� � � � ��� %&� � kie � LlM�K
� � %"� � � � + gj\^I*E^VdV � �� m �




�
 z����Nqt��K�s0��M�K��9` � \^LlE^V
D � K�x*VW�^K�ZlI	EUe

)��Ju*\|� \UITK `	�lE[L `	��I	K�KYV � LlKRe"KR��E[LlE[`TK gjI	\^� E c KRI�`	K �A\^g*E[L E[VWVW\aGiE^Z�VdKY� � E^�^I_E[� �
���������
	�~��3�(�N\�e�K�� � % � � % � � � � � E[I	K�M�\^L�L�K�M `	KR� `	\ �

�
� qt��K�L � � � %"� � � � + %.gj\UI� % � �� + e � LNM�K5`	��K�I	KtE[I	K5L�\�VW\�\��le'��~ � LNM�K �

�
� e+V � L�K�E[I	VdX � Ll�9K1�]K�LN�9K�L�` \[g9`T�lK � � k � `	e

��E[�^L � `	�l�9KPe ���lE^ITK�� � ei�UITK�Ea`TKRIv`	�lE[L�`T��K�eT��� \[g+`T��KPe �U�NE[I	KReQ\[g � `	eJM�\^�2�N\UL�K�L�`_e
E[VW\^L���`T�lK�\^IT`T��\U�^\^LNE[V�� � ITK�M ` � \^LNe�� � � � � %"� � � � �� 

� �
�
%"�

�
� � �

�
� �

�
%"� � � � � � � %"� � � � � � �jz�� � p �

qt���le p � � � � �
� � �

�
� Oi�9`'�

�
� � �

�
� e�`T��K L�����ZNKRI|\[g e�KR�^� K�L�`_e*4f\ � L � Ll�

�
�
E^Ll��� � �


3�Jqt��K�\^LlVdX�E^VdVW\aGtE[Z�VWK/M�\^L �N�^��I_Ea` � \UL�G � `T��E�`TI � ��VWK�V � L�K � e

� �

� �Jx*LYE^VdVW\aGiE^Z�VWKi� � E[�UI	E^� ��EHX?�lE c KQ\UL�K c KRI�`	K �?G � `T� `	��ITKRKJe�KR�^� K�L�`	e5�-KRK�` � L��"E[`5E
�N\ � L�`�k9Z��9`JL�\[`J� \^I	K�� z `t��EHX��lE c K/\^L�KP�9\U��Z�VWK)V � LlKPeTK��U� K�L�`Rk�Z��9`JL�\^`J�-\UITK�� z `
��EHX�L�\^`��lE c KPZ]\[`	��� ���������
	 z L�K�E^M_��\[g `T�lKReTK � Lle�`	E^LlM�K�e�k � `)GQ\U��VW��Z]K �]\Ue	e � Z�VWK
`T\�`	E[SUK"E�eT��ZleTK�`�\^g�`T��K-� � E[�^I_E[� E[Ll��eT��I � LlS�EYM_�NE � L � L�`	\�E��]\ � LU`Pe�\Y`T�lE[`�`T�lK
ITK�e��lV ` � L���� � E[�^I_E[� GQ\U��V����lE c K�E �]\ � LU`/G � `	��� \^I	K�`	�lE[L�`	��I	K�K?V � L�K�KR��E[LlE[` � L��
gjIT\U� � `��5u�\[`	KJ`T�lE[`v`	� � eQ� KRE^Lle�`	�lEa`tE?M�\UL�L�K�M `TK���� � E[�^I_E[��M�E^LY�lE c KJI	\�\[`_e5\[g
E[`
� \Ue�`i`fGi\�e � 
 K�e�k�E^Ll��GQKP��KRLlM�K�gj\^IT`T����E[I	S^KRL�`	��K"�9\^`	eigj\^It`	��K"eT� E^VdVWK�IJI	\�\[`_e1�

o �Jqt��K"� � E[�UI	E^� e

� � � � �

E[Ll�

� � � � �



z����Nqt��K"s0��M�K��9` � \^LNE[V�D � K"x*VW�^KRZ�I	EUe 
 �

E[I	K�L�\^`|E[VWVd\aGtE[Z�VWK�� ��� �����
	 hQ\ULle � �9KRI�`	��K �9K�`	K�I	� � LlE^LU`�\[g � gj\^I�`T�lK �lI_e�`
� � E[�^I_E[�  �������

�

� � m + + +� m � � m + +
+ � � � � m +
+ + � m � � m
+ + + � m �

� �������
�

�

�AK�e�KRK�`T�lE[` � g GiK?EU����`T��K��lI	e�`)E^Ll��VWEUef`)M�\^VW��� LleRk(��VW�leJ`fG � M�K"`T��K?eTKRM�\^Ll��E^Ll�
gj\^��IT`T�Fk���VW�leP`	��I	K�K ` � � KRe"`T��K `	� � I_��k.GQK��UK�`?E^VdV 
 K�I	\Ue���qt���leP`	��KY�9K�`	K�I	� � LlE^L�`
c E[L � e��lKRe��Yqt��K���Ea`TI � �|gj\^IP`	��KYe�K�M�\ULl�A� � E^�^I_E[� � e�4f�le�`�`T��K `	I	E^Lle��]\^LNe�K \[gi`T�lK
�lI_ef` �

n �Jqt��K-\^L�VWX�� � E^�^I_E[��e*G � `T��E���\^��Z�VWK?V � L�K-eTK��U� K�L�`)GJ� � M_����EHX�Z]K-E^VdVW\aGiE^Z�VWK?E[I	K
\[g.`T��KPgj\UIT� 

� � � �6� � �

� � � �6� � �

� � � �

m + �JOiX � � �tE[Z]\ c K^k�`	��K�\^L�VWX�� � E^�^I_E[��evG � `T�|E-Z�I_E[LNM_� � L�`	��K�� E[I	KP\[g.`T��KPgj\UIT� 




 o z����Nqt��K�s0��M�K��9` � \^LlE^V
D � K�x*VW�^K�ZlI	EUe

�

�

�
�
�

� � � �6�

�

� � �6� � �

mUm �Jqt��K"� � E[�UI	E^� ZNKRVd\aG � eJLl\[`*E[VWVd\aGtE[ZlVdK

� �

�

�

� � �

���������
	 qt��K���Ea`	I � �Ygj\^It`	��K"� � E[�UI	E^� � e�
�������������
�

� � m + + + + +� m � � m + + + +
+ � m � � m + � m +
+ + � m � � m + +
+ + + � m � + +
+ + � m + + � � m
+ + + + + � m �

���������������
�

~�`TI_E � �^��`Tgj\^I	GiE^I	� ��E^L � �l��VWE[` � \^L V � S^K�`T�NEa`�E[Z]\ c K�e��l\aG*e?`	�lEa`�`	��K��9K�`	K�I	� � LlE^L�`
c E[L � e��lKRe��



z����Nqt��K"s0��M�K��9` � \^LNE[V�D � K"x*VW�^KRZ�I	EUe 
 n

m ���Jqt��K�\^LlVdX�E^VdVW\aGtE[Z�VWK/� � E^�^I_E[��eiG � `	��E-Z�I_E[LNM_� � L�`	��K�� E[I	KP\[g.`T��KPgj\UIT� 

� � � � � �
�

�
�

�
�
�

�
�

�
�

�
�

� � � �6�

�

� � �6� � �

m �3�Jqt��K�� � E[�UI	E^�=Z]K�VW\aG � evL�\[`QE^VdVW\aGtE[Z�VWK��.qt� � e � e-��I	\ c KR�-e � �2��VWX�Z�X-K c E[VW�lE[` � L���`T�lK
E^e	e�\9M � E[`TKR���9K�`	K�I	� � LlE^L�`�E[Ll��e��l\aG � L�� � ` c E[L � e��lKRe��

� �

�

� � � � � �



�A+ z����Nqt��K�s0��M�K��9` � \^LlE^V
D � K�x*VW�^K�ZlI	EUe

mRp �Jqt��K"M�\U�2��VdK�`TKPV � e�`*\[g�E[VWVd\aGtE[ZlVdK/M�\^L �l�^��I_Ea` � \ULle � e

� �

� � �6�6� � �

� �

� � � �6� � �

� �

� � � �6� � �

� �

� � � � � �
�

�
�

�
�
�

�
�

�
�

�
�

� �

� �



z����Nqt��K"s0��M�K��9` � \^LNE[V�D � K"x*VW�^KRZ�I	EUe �9m

���

� � � �

� ,

� �

�

� � �

� �

� �

�

� � � �

� 	

� �

�

� � � � �

x*Z]\ c KYE^ITK � �Wc KRL�`T��K�LlE^� KRe��leTK `T\A�9KRe � �ULlEa`	K-`T��K � c K � ��� �(��� ����'��%� ����� �%� 


������� ��� ~�\Ag E[I GQK��lE c K�\^LlVdX K1�9M�Vd�N�9KR�;E[VWVt\[`T�lK�I2�N\�eTe � Z � V � ` � KRe�� z L g EUM `Rkv`T��K�e�K � c K
� � E[�UI	E^� et�9\�M�\^I	ITK�e��]\^Ll�Y`T\Ye � �2��VWK�D � K"E[VW�^KRZ�I	EUe1�



� � z����Nqt��K�s0��M�K��9` � \^LlE^V
D � K�x*VW�^K�ZlI	EUe�J2t2�8�C*2�896
m �Jqt��I	\^���U��\^�9`P`	��KYM_�lE.��`TK�I�GiK gj\^VWVW\aG `T�lKYE.�3��I	\UEUM_��\^gtw�x�hJ�/OJ~l�/u"k��3� � m � o �
m �$)��

���J6
7(��� ��6
m �J�5I	\ c K � mUm E[Ll� � m � E[Z]\ c K��



���Ny�\^I	KP\^L��JK1��I	KReTK�L�`_Ea` � \^LNe � �

� <�� 257�6 2vC 136 ��7l6 ��6FCQ8�@.83�f2QC �

�AK�M�\^L�` � L���KY\U��I?� � e	M��le	e � \^L \^g�~�KRM�` � \^L z����.x�e?ZNK�gj\^I	K^k�E�ITK���I	KReTK�L�`	E[` � \^L � e?E
��E.�3� � L�� \^g+`	��K�K�VWK�� K�L�`_et\[g.`T��K"D � K�E[VW�^KRZ�I_E � L�`T\�V � L�K�E[It\��]K�I_Ea`	\^I_e�k

� � � � �
� � � � � � � � m �

GJ� � M_����I	KReTK�I c KRe+`	��K�M�\U� �?�9`_Ea` � \^L I	K�V�Ea` � \ULle \[g `T�lK�D � K*E[VW�^KRZ�I	E(�+qt��K�\��]K�I_Ea`T\UI	e � E^Ll�
� EUM `t\^L�E c KRM�`T\UIQe��lE^M�K�G � `T��KRVdKR� K�L�`	ei�^KRL�K�I � M�E[VWVWX-�9KRL�\[`	KR� ��� ��K/MRE[L�eTK�VWKRM�`tE?ZlE^e � e
� L�GJ� � M_��`T��K � � e*E^ITKP� � E[�U\^LlE^V&� � qt���NetGQK�M�E^L�GJI � `TK

� � � � � � � � � � � � � ���
GJ��KRITK�� � �'!

�
� eJMRE[VWVdK���E � � ��
 �)��E[LN� � � � e*E � � ��
 �)� 
 � ���*�	� �



�Hp ���Ny�\^I	KP\^L��JK1��I	KReTK�L�`_Ea` � \^LNe

qt��K"GiK � �^��`	eJM�\^� K � L|e�K ����K�LlM�KReJG � `T�|eT�lMRM�KRe	e �dc K/GiK � �^��`_e*� � /]KRI � L���Z�X�I	\�\[`_et\[g
`T�lK?D � K?E[VW�^KRZ�I_E3� ��K"�lE c K"e�KRK�L�`	�lEa` � g5EYM�\U�2��VdK�`TK?e�`TI � L���\[g�I	\�\^`	e � e � � � �
% � � � � %
� � � � � � �Qk9`T��KRL � eTK�K�s � ��� �	� �������

� � � � � � � % � �
���
%&� � � � � � �$�

x �lL � `TK|� � � K�Lle � \^LlE^V � I	ITK��9�lM � Z�VWK�ITK���ITK�e�KRL�`	Ea` � \UL �?�Nef`��lE c K�EA� � �^��K�ef`�GiK � �^��`Rkv`T�lE[`
� e�k E�GiK � �^��`��=eT�lM_��`T�lE[`�K c K�I	X|\^`T��KRI?GiK � �^��` � e?VdK�eTe�`T�lE^L���k.GJ��K�I	K�`	��KY\^I_�9KRI � L�� � e
�9K�`TK�I	� � LlKR� � L;`T�lK��Ne��lE^Vtg E^eT� � \^L � qt�lE[` � eRkQGiK � � M_S E�ZlEUe � e \[g/IT\�\^`	e E[Ll� \^I_�9KRI � `��
x GiK � �^��` � e �]\Ue � ` �Wc K � gfk*GJ��KRL K ���lE[LN�9KR� � L3`T� � e�\^I_�9K�I	KR�;ZlEUe � eRkt`T��K �lI	e�`�L�\UL�� 
 K�I	\
M�\�K ��M � KRL�` � e �]\Ue � ` �dc K^k�E^Ll��GQK�e	EHX � � � � � � g�� � � � � � + � �

D
K�` $ � � '�ZNK�E|ZlE^e � e?\[g*e � �2��VWKYI	\�\^`	e"E^Ll� VWK�`��=ZNK�`T��K�� � �U��KRe�`�GiK � �^��`"\^gJE^L
� ITI	KR�9�NM � Z�VdKPI	K1��I	KReTK�L�`_Ea` � \^L �.qt��KRL�� � � � � eJL�\[`�E-GiK � �^��`���qt���letZ�X�s	� ��� ��� ����k

� � � � ����% � � �
� � � %&� � ��� + � � � � p �

svEUM_�A�UITK�Ea`	KRe�`/GiK � �^��`Rk���k � e�`T���le"e��NK�M � �lKR��Z�X�E�eTK�`"\^giL�\UL�� L�K���Ea` �Wc K � LU`	K��UK�I_e/MRE[VWVdK��
� ,�' ����' � ���
	 � ��� ')� � 

� � � � ��� %&� � �
� � � %&� � � � � � � )��

��K�M�\U��V����le�K"`T��K � L c KRI	eTKP\[g�`	��K-hiE[IT`	E^L���Ea`TI � ��`T\��9K�`	K�I	� � L�K"`T��K	��ITK�M � e�K�K1���lE[Lle � \^L
\[g�� � L�`	K�I	��et\[g.`T��K"e � �2��VWKPIT\�\^`	eRk9Z��9`J`T� � e � eJI_E[I	K�VWX�GQ\UI�`	��GJ� � VWK��

} �dc K�L�`	��K ��X�L�S � LAM�\�K ��M � KRL�`	e*\^g5`T�lK?� � �^��K�ef`/GQK � �U��`Rk � ` � e/K�E^eTX�`	\��9K�`TK�I	� � LlK
`T�lKYgj��VWVQeTK�`-\[gJGQK � �U��`	e � L `T�lK � I	I	KR�9�lM � ZlVdKYI	K1�lITK�e�KRLU`_Ea` � \UL
kFK1� �lITK�eTeTKR� E[��E � L � L `	K�I	� e
\[gt`	��K � I��)X�L�S � L�M�\�K	�YM � K�L�`	e��|qt��K�E^Vd�U\^I � `	��� � e?e � � � V�E[I"`	\�`T�NEa`?GiKY�leTKR� `	\ �lLl� E^VdV
`T�lK?I	\�\^`	eJ\^g5EYD � K?E[VW�^KRZ�I_E-gjIT\U� � `	ePhiE[IT`	E[L���Ea`	I � ����} �dc K�L|E GiK � �^��`Rk ��klGiK"L�KRKR��`	\
�9K�`TK�I	� � LlK�GJ��K�`T��KRI � ��� � � eiE[V�eT\?E�GiK � �^��`��5~ � LlM�K)GQK�ZNKR� � LYG � `	�Y`	��K�� � �^�lKRe�`QGiK � �^��`
E[LN��Gi\^I	S��9\aGJL
k
GiK S�Ll\aG `T��K c E[VW��K \[g � � L s � �!� �	� �$�C� �AKYeT�lE^VdV S^KRK1�A`TI_E^M_S�\^gv`T�lK
� LU`	K��UK�I_e
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`T�lK�L�GiK*S�L�\aG GiK)MRE[LYeT��Z9`TI_E^M�`v`	��K)I	\�\[`� � gjI	\^��`T��K/I	\�\^`���`T\�\^Z9`_E � L�E[Ll\[`T�lK�IvI	\�\[` �
��K�I	KRM�\UI	�-`	��K)�)X�L�S � L�M�\�K	�YM � KRLU`_ev\^g � � � � Z�X�eT��Z9`	I	EUM ` � L���gjI	\^� � �
`T��K ���lE[L�` � ` � KRe� � � �5qt� � e � eQ� \�ef`JKREUe � VWXYM�E[I	I � K��Y\^��`tZ�XYGJI � ` � L��?`	��K�hiE[IT`	E^L���Ea`	I � ��Ea`t`	��KP`T\���\^gF`T�lK
M�\U�2���9`	E[` � \^L��

hQ\^Lle � �9K�I-E[L K1�9E^�2��VdK�gj\^I�~9b��&��� �j\^I � � � L `T��K�\[`	��K�I�L�\[`_Ea` � \UL �C� D
K�`��le-�9K �`TKRIT� � L�K"`	��K?GiK � �^��`_e�M�\UITI	KRe��]\^Ll� � L�� `	\Y`T�lK � ITI	KR�9�NM � Z�VdK�ITK���I	KReTK�L�`	E[` � \^L�GJ��\UeTK"� � �^�lKRe�`
GiK � �^��`J�lE^eJ�)X�L�S � L�M�\�K ��M � KRL�`	e � m k + �C� � � � m� m � �

m +

� m m
+ � m

qt��K-��X�L�S � L�M�\�K	�YM � KRLU`_e�E^ITK"KRL�`TK�I	KR� � L�`	��K?Z]\ �9KRe�E^Ll��eT�lM�M�KRe	e �Wc K"I	\aG*e*E^ITK�\UZ9`	E � L�K��
Z�XYe��lZ9`TI_E^M�` � L��?`	��K�E.�3�lIT\���I � Ea`	K�I	\aG \[g+`T��K?hiE^I�`_E[LY��Ea`	I � ��� z ` � etKREUe�X `	\-eTK�K/`	�lEa`t`T�lK
� � �^��K�ef`JGiK � �^��`J��K�I	K�M�E^L�Z]K�K ���lE^Ll�9K�� � L�e � �2��VdK�I	\�\[`_eiEUe

� � �� � � � �� � � � � � � o �
qt���lei`T�lK�GQK � �U�U`_et\[g.`T� � ei`T�lITKRK"� � � KRLle � \^LNE[V�I	K1��I	KReTK�L�`	E[` � \^L�E[I	K

�� � � � �� � � � � �� � � � �� � � � � �� � � � �� � � �
��gFM�\U��I_e�KUk � g
GQK)�lE^��ef`_E[IT`TKR�YG � `	����X�L�S � L�M�\�K �YM � K�L�`	e � + k m � k�GQK)GQ\U��VW� �NE c K*\UZ9`	E � L�K��
E�`T��I	K�K"� � � K�LNe � \^LlE^V�ITK���I	KReTK�L�`	E[` � \^L�G � `T��GiK � �^��`	e
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�� � � � � � � � � �� � � � �� � � � � � � � � � �� � � �
x�M�`T�lE^VdVWX^k.GiK-�NE c K ITKRV � KR��\UL�\U��I ��I	K c�� \^�lePS�L�\aGJVWKR�9�UK \[g*~9b��&���/`	\|E^e	e�KRI�`P`T�NEa`�`T�lKReTK
I	K1��I	KReTK�L�`	E[` � \^Lle�E^ITK�`	��ITKRK�� � � K�Lle � \ULlE[V�� x�VdV)GQK��lE c K�eTK�K�L � e `	�lEa`Y`	��K�I	K�E^ITK�`T�lITKRK
� � /]KRITKRL�`/GiK � �^��`	e��Pz ` � e/\[g `	K�L|`	��K M�E^eTK"`	�lEa`�E�GQK � �U�U`/��EHX�M�\^I	ITK�e��]\^LN��`T\��-\UITK?`T�lE^L
\^LlK �jV � LlKRE[I	VWX � Ll�9K��NKRLl�9KRLU`C�*GiK � �^��` c KRM�`T\^I�kNeT\�`	�lEa`)`T��K � � ��
 �)�	� �&�%����� EHX�Z]K?� \^I	K
`T�NE[L�\UL�K)� � � K�LNe � \^LlE^V&�vhQ\ULle � �9KRIvgj\UIQK1�9E^�2��VdK�`T��K�~9b	�����vI	K1��I	KReTK�L�`	E[` � \^L�G � `T����X�L�S � L
M�\�K ��M � KRL�`	e � m k m � k9`	��KPg E[� � V � E[I*EU� 4f\ � L�`JITK���ITK�e�KRL�`	Ea` � \UL � � � m� m � �

m m

� m � � � m
+ +

m � � � � m

� m � m
qt� � eiITK���ITK�e�KRL�`	Ea` � \UL � eQK � �^��`t� � � KRLle � \^LNE[V�� qt�lK)GiK � �^��`QG � `T����X�L�S � L�M�\�K �YM � K�L�`	e � + k + �
M�\UITI	KRe��]\^Ll��e?`T\ E�`fGQ\ � � �-KRLle � \ULlE[VJe��lE^M�K�� z Ll��K�KR�
kQe � LlM�K�`	� � e � e�`T�lK�EU� 4f\ � L�`-I	K1�lITK1�
eTK�L�`	E[` � \^L
kNGQK�I	KRM�\^�^L ��
 K)`	�lEa`)`T� � e�e��lEUM�K"M�\ � LNM � �9KReJG � `T�|`T��K-hiE^I�`_E[L�eT��ZlE[VW�^KRZ�I_E3�Qqt�lK
��I	\9M�KR����ITKYgj\^I���K�`TKRIT� � L � L���`T�lK�� � � K�Lle � \ULlE[V � `fXA\^g�E�GQK � �U��`�e��NE^M�K�G � VWVQZ]K�� � e	M��le	eTKR�
V�Ea`TKRI��

x�eY`fGQ\ EU��� � ` � \^LlE^V�K ��E^�*�lVdK�e�kJM�\ULle � �9KRI�`T�lK|ITK���I	KReTK�L�`	E[` � \^Lle \^g"~N�*� m�+ � � � � �
e��NK�M � �lKR� Z�X3`	��K ��X�L�S � L M�\�K ��M � KRL�`	e � m k + k + k + k + ��E[Ll� � + k + k + k + k m � GJ��K�I	KA`T��K e � �2��VWK
I	\�\^`	eJE^ITK/L����?Z]K�I	KR��
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u*KRG ITK���ITK�e�KRL�`	Ea` � \ULle���EHX?Z]K�\UZ9`	E � LlKR��Z�X�`	E[S � L�� ��I	\9�9�lM�`	e5\^g
ITK���I	KReTK�L�`	E[` � \^Lle��
qt� � e �lIT\9M�K��9��I	K5GJ��KRL?E.�3�lV � KR�"`T\/~�b��&��� � e
`	��KQg E[� � V � E[I+EU��� � ` � \^L"\^glE[L��U��V�E[IF� \U�-KRL�`T���
� L ���lE[L�`	��� �-K�M_�lE[L � MRe1�P~��3�3�]\UeTK�GiK"�lE c K"`fGi\YI	K1��I	KReTK�L�`	E[` � \^LleRk � ����� ��� E[Ll� � �
��� � � GJ��KRITK � � . E^Ll� ��� ��� E^Ll� ��� � � E^ITK�V � L�K�E[I/\��]K�I_Ea`T\UI	e�\^L c KRM�`T\^IPe��lE^M�KRe)GJ��\UeTKZlEUe � etK�VWK�� K�L�`_etG � VWV
Z]K"�9K�L�\^`TK���Z�X ��E[Ll����ITK�e��]KRM�` �Wc K�VWX 

� � ��� � � � �
� � �

���� � � � � � � n � �
� � � � � � � �

� � �
� �� � � � � � � � n � �

r*KRITK � � ���� � E[Ll� � � � �� � E[I	K M�\�K	�YM � K�L�`_e�k
Ll\[`"\��]K�I_Ea`	\^I_e1���AKYMRE[LA��K �lL�KYE6��I	\9�9�lM�`PI	K1�3�
I	KReTK�L�`	E[` � \^L�\UL�`	��K2��I	\����lM `"e��lE^M�K�GJ��\�e�K ZlEUe � e/K�VWK�� K�L�`_e�E[I	K�\^gv`T�lK�gj\UIT��� � � � ��EUegj\^VWVW\aG*e�

� � � � � � � �
� � �

���� � � � � � � � �
	

� � �
� � � �� 	 � 	 � � � � m�+ �
"�\UIv`	��KPIT\^`	E[` � \^L��^I	\^�(�
kUGiK/� � �^��`tGJI � `TK � � . � $ E^Ll� ��E^Ll����� � �^��`tITK���ITK�e�KRL�`v`T�lK
e��lEa` � E^V
E[Ll��e�� � L �lE^I�`_et\[g.`T��K�GtE c K�gj��LlM ` � \UL��

z g � � e�E[L K�VWK�� K�L�`�\^g"`T�lK hiE[IT`	E^L eT��ZlE[VW�^KRZ�I_E GQK � LN� � MREa`	K � `�Z�X � E[Ll� � `	e
I	K1��I	KReTK�L�`	E[` � \^LAZ�X � ��z g�� E^Ll����E[I	K GQK � �U�U` c K�M `	\^I_e)G � `T� GiK � �^��`	e � � ��� E^Ll� � � � � k`T�lK�L � � � � e�E/GQK � �U�U` c KRM `	\^I \[g]`T�lK ��IT\9�9�NM `�ITK���I	KReTK�L�`	E[` � \^L?G � `T� GiK � �^��`+� � ��� � � � � � kE^e?GQK�e�KRK�gjIT\U� s � �'� ��� m�+ � �|z gJ`T�lK�� � �^��K�ef`�GQK � �U�U`_e"\^gJ`T��K�`fGQ\�I	K1��I	KReTK�L�`_Ea` � \^LNe"E[I	K
� � ��� E[Ll� � � � � k�`	��K�L�`	��KP� � �U��KRe�`JGQK � �U��`i\^gF`T�lK ��IT\9�9�NM `JITK���I	KReTK�L�`	E[` � \^L � e � � ��� � � � � � �

�)��IYM�\ULle�`TI	�lM ` � \UL�\[g)`T��K�GiK � �^��`_e�\^g/E^L � ITI	KR���lM � Z�VWK�I	K1��I	KReTK�L�`_Ea` � \^L�gjIT\U� `T�lK
�)X�LlS � L|M�\�K ��M � KRL�`	eJ\^g � `	e�� � �U��KRe�`*GiK � �^��`*e���\aG*eJ`T�lE[`�E[VWV�`T��K?GQK � �U�U`_e*E[I	K��9K�`	K�I	� � L�K��
Z�X `	��K|� � �^��K�ef`YGiK � �^��` � z ` � e�E[V�eT\ �]\Ue	e � Z�VWK�`T\ eT��\aG `T�lE[`�`T��K�GQK � �U�U`�e��lEUM�K�\[gP`T�lK
� � �^��K�ef`-GQK � �U��` � e-E[VWGtEHX�e"\^L�K1� � � � K�Lle � \^LlE^V5gj\^I-E[L � I	ITK��9�lM � Z�VWKYI	K1��I	KReTK�L�`	E[` � \^L��|qt���le
KREUM_� ��I	\����lM `�\^g � I	I	KR�9�lM � ZlVdK"I	K1�lITK�e�KRLU`_Ea` � \ULle*M�\UL�`	E � Lle�\^L�K � I	ITK��9�lM � Z�VWK"I	K1��I	KReTK�L�`	E[` � \^L
GJ��\�e�K�� � �U��KRe�`PGQK � �U�U` � e)`	��K-eT���(\^g�`T��K � � �^��K�ef`/GQK � �U��`	e)\[g5`	��K?`fGi\�I	K1�lITK�e�KRLU`_Ea` � \ULle
gj\^I	� � Ll� � `��
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x�eJE^L�K ��E^�*�lVdKUk�M�\^Lle � �9K�ItE[��E � L�~9b��&��� �5qt��K/`T��I	K�KP� � �-KRLle � \ULlE[V I	K1��I	KReTK�L�`	E[` � \^L
��EHX Z]K�I	K1�lITK�e�KRLU`	KR�;Z�X � m k + ��E^Ll�3`	��K|\[`	��K�I�`T��I	K�K�� � �-KRLle � \ULlE[V)ITK���ITK�e�KRL�`	Ea` � \UL Z�X
� + k m �C�;qt��K � I2��IT\9�9�NM `��?�le�`�M�\^L�`_E � L `T�lK�I	K1�lITK�e�KRLU`_Ea` � \UL � m k m � kvGJ� � M_� � e � L�g EUM ` `T�lK
K � �^��`*� � � K�Lle � \ULlE[V�I	K1�lITK�e�KRLU`_Ea` � \UL��

hQ\^Lle � �9K�I)`T��K e��NK�M � E[V�M�EUe�K � LAGJ� � M_��`T��K-I	K1��I	KReTK�L�`	E[` � \^Lle�ZNK � Ll������V ` � �lV � KR��E[I	K
� �9K�L�` � M�E^V&�tqt��K ��I	\9�9�lM�`)e��NE^M�K"MRE[L�Z]K"Z�I	\^S^KRL � L�`T\ `fGi\��lE^I�`_e�klE�eTX�� �-K�`TI � M �NE[IT`�G � `	�
ZlEUe � e � � � � � � � � � � �Tk�E^Ll�YE^L�E[L�` � � e�X�� � K�`TI � M �lE[IT`Rk�G � `T��ZlE^e � e � � � � � � � � � ������z g
`T�lK"� � �^��K�ef`*GiK � �^��`*\[g.`T�lK"ITK���I	KReTK�L�`	E[` � \^L�M�E[I	I � K���Z�X�� � e ��kl`T��KRL�`T��K?� � �U��KRe�`*GiK � �^��`
M�E^ITI � KR��Z�X�`	��K�eTX�� �-K�`TI � M�e��NE^M�K � e � �E��qt��K�E^L�` � � eTX��-� K�`TI � M"e��lEUM�K?�9\�K�e*L�\^`/M�\UL�`	E � L
`T�lK c K�M `	\^I*G � `T��`	� � e�GiK � �^��`�e � LlM�K � ` � e�eTX��-� K�`TI � M��)qt��K"� � �^��K�ef`)GQK � �U�U` � L�`	��K�E^L�` � �
eTX�� � K�`	I � MPe��NE^M�K � eigj\^��Ll��Z�X�`	E^S � L���`T�lK"e���� \[gF`	��KP� � �^��K�ef`*E[LN�Y`	��KPL�K ��`�� `T\�� � � �U��KRe�`
GiK � �^��`	e��

x*��E � L
kiE e � �2��VWK�K ��E^�*�lVdK���EHX Z]K�`	E[SUK�L gjIT\U��~9b	����� � hQ\^LNe � �9K�I�� 0 � � � � K��
� m % + �%0�� m % + ��� �Fqt��KJeTKRM�\ULl�"� � �U��KRe�`.GiK � �^��` � L � m k + � � e�� � m k m �C�.qt���le+`T��KJE[L�` � � e�X�� � K�`	I � M
e��lE^M�K�M�E^ITI � K�e�`	��K�I	K1��I	KReTK�L�`_Ea` � \^L�GJ�l\UeTK*� � �^��K�ef`iGQK � �U�U` � e � m k + � � � � m k m � � � + k m �C�+qt� � e � e
`T�lK � ! �5qt��KPeTX�� � K�`	I � M/e��lEUM�KPM�E^ITI � K�e�`	��K��&�9k + ��k�`T��K 
�\[g.~9b	���$�C��z L��^K�LlK�I_E[V kU��\aGiK c K�I�k
`T�lK ��IT\9�9�NM `�M�\UL�`	E � Llei� \^I	K/`T�lE^L�`fGi\ � I	I	KR�9�lM � ZlVdKPM�\U�*�]\^LlK�L�`	e��

z ` � e=�]\Ue	e � Z�VWK�`T\�K ��`TKRLl��`T�lK�E[L�` � � e�X�� � K�`	I � 
 E[` � \^L ��I	\�M�KR�9�lITK�Z�X�`	E^S � L�� `	��K?L��
gj\^V���E^L�` � � eTX��-� K�`TI � M ��IT\9�9�NM ` \[g)E�� �Wc K�L ITK���I	KReTK�L�`	E[` � \^L���z ` � e M�VWKRE^I?`	�lEa`-`T��K�`T�lITKRK
gj\^V���E[L�` � � eTX�� �-K�`TI � M���I	\����lM `�G � VdV5M�\^L�`	E � L�E�I	K1��I	KReTK�L�`_Ea` � \^L�GJ��\UeTK�� � �U��KRe�`/GiK � �^��` � e
`T�lK eT��� \^gv`	��K `T��I	K�K-� � �^��K�ef`�GiK � �^��`	e/\^gv`T�lK � I	ITK��9�lM � Z�VWK�I	K1�lITK�e�KRLU`_Ea` � \UL|gjI	\^�(GJ� � M_�
� ` � e���E^�9KUk*E[Ll�3eT\ \^L�� ~ � � � V�E[I	VdXUkt`T��K�L�� gj\UVW� eTX�� �-K�`TI � M �lIT\9�9�lM�`�G � VdV/M�\^L�`_E � L3E^L
� ITI	KR�9�NM � Z�VdK�ITK���ITK�e�KRL�`	Ea` � \UL GJ��\UeTK�� � �^�lKRe�`vGQK � �U��` � evL�� ` � � KRev`T��K)� � �^��K�ef`iGQK � �U�U`Q\[g�`T�lK
� L � ` � E^V � ITI	KR�9�NM � Z�VdKPI	K1��I	KReTK�L�`_Ea` � \^L �

qt��KReTK ��I	\9M�KR����ITK�eYE[I	K�KRe��NK�M � E[VWVdX KREUe�X�`T\ E.�(��VdX�`T\ � � ktZNKR� � L�L � L�� G � `T�3`T�lK
� ��'���� � � ')� �%�&���(��� ���*� ')� � �*����'vk � m % + % � � � �C�QhiE^VWM���V�Ea` � L���`	��K�GiK � �^��`_e5\[g�`	� � eQI	K1�lITK�e�KRL��`	E[` � \^L
k�GiK ��� � M_S�VWX-eTK�K*`T�lE[`5`T��K�`fGQ\�� gj\UVW��E^L�` � � eTX��-� K�`TI ��
 Ea` � \^L-X � KRVW�leQE�� � �U��KRe�`vGiK � �^��`
� + % m % + % � � � � k9`	��KP`T�lITKRK � gj\^V���E^L�` � � eTX��-� K�`TI ��
 Ea` � \^L � + % + % m % + % � � � ��klE[Ll��eT\ \^L��

z L g E^M�`Rk�M�\U�?Z � L � L���`	��KReTKY\��]K�I_Ea` � \ULle�GiK�M�E^L ��I	\����lM�K�E^L�XA\^gi`	��K � I	ITK��9�lM � Z�VWK
I	K1��I	KReTK�L�`	E[` � \^Lle \^g � � � qF\ �lIT\9�9�lM�K�`T��K�ITK���ITK�e�KRL�`	Ea` � \UL3G � `	� � � �U��KRe�`YGiK � �^��` � � � %
� � % � � % � � � � k.GiK `	E[SUK-`T��K � � � gj\^V�� e�X�� � K�`	I � M2��I	\����lM `"\^g � m % + % + % � � � �PE^Ll��`T��K � � �gj\^V�� eTX��-� K�`TI � M ��IT\9�9�NM `�\^g � + % m % + % � � � �YE[LN�3gj\^I	��`	��K � I6��IT\9�9�NM `���qt��K � I	ITK��9�lM � Z�VWK
I	K1��I	KReTK�L�`	E[` � \^L�G � `T��� � �^��K�ef`PGQK � �U��` � L�`	��K	�lIT\9�9�lM�` � e2� � � % � � % + % � � � � ���AK�M�\^L�` � L���K� L�`	� � etg E^eT� � \^L�`T\ Z�� � VW� � � � %�� � %�� � % � � � �C�



���Ny�\^I	KP\^L��JK1��I	KReTK�L�`_Ea` � \^LNe olm

qt��K/ITK���ITK�e�KRL�`	Ea` � \ULle�G � `T����X�L�S � L�M�\�K ��M � KRL�`	etE[VWVNK ���lE[VN`T\ 
 K�I	\?K1��M�K1��`vgj\^Ii\^LlK
K�L�`	ITX�\^g+��L � `fX�E^ITKPM�E^VdVWKR� �� � ��� ���(�������*�(')�*� � ��� ' ���.z ` � etM�VWKRE^IQ`	�lEa`JK c K�I	X�I	K1��I	KReTK�L�`	E.�
` � \^LAM�E[L�ZNK?gj\^I	�-K���gjI	\^� ZlE^e � M�ITK���I	KReTK�L�`	E[` � \^Lle)e � �2��VdX��le � L��Y`	��K?� � �^�lKRe�`)GiK � �^��`	e�\[g
��I	\9�9�lM `iITK���I	KReTK�L�`	E[` � \^Lle��+y�\UITKR\ c KRIRk^gj\^I � � k�GQK)�lE c K)e�KRK�L�`	�lEa`tK c K�I	X�ZlEUe � M*I	K1�lITK�e�KRL��`	E[` � \^L�M�E^L�Z]K�\^Z�`	E � L�K��YgjI	\^� E e � Ll�^VWK)gj�lLl��E[� KRLU`_E[V
I	K1�lITK�e�KRLU`_Ea` � \UL��

hQ\^Lle � �9K�I�kQ\UL;`T��K�\^`T��KRIY�lE[LN��k � � k � �*� � ���C� �AK|� � e���V�EHX `T�lK�GQK � �U�U`_e�\[g/`T�lK
I	K1��I	KReTK�L�`	E[` � \^Lle � m k + k + �iE[Ll� � + k + k m �C�

�
�

� � m +� m � � �
+ � m �

���
�

m + +

� m m +

+ � m �

+ + +

+ m � �

m � m +

� m + +



o � ���Ny�\^I	KP\^L��JK1��I	KReTK�L�`_Ea` � \^LNe

�
�

� � m +� m � � �
+ � m �

���
�

+ + m

+ m � m
m � m m

� m + m m + � m
� m m � m
+ � m m
+ + � m

�AK)e�KRKJ`T�lE[`5`T�lKJ`fG � M�K*E[L�` � � e�X�� � K�`TI � M���IT\9�9�NM `v\^g0� m k + k + � M�\^L�`	E � Lle � + k m k + ��k[Z��9`
`T�lK�`	��ITKRKY` � � KRe E^LU` � � eTX�� � K�`	I � M �lIT\9�9�lM�` � e6� + k + k ��� ��qt���le-GiK�MRE[L�L�\^`�Z�� � V���E^VdVi`T�lK
ZlEUe � M�I	K1�lITK�e�KRLU`_Ea` � \ULle�gjI	\^� � m k + k + �C��u*\UIJM�E[LY`T��KRX�E[VWV ZNK/Z�� � V `tgjI	\^� � + k + k m �C� ��K/���le�`
Z]K�� � L�G � `	��ZN\^`T��`T��K � + k + k m �iE[LN� � m k + k + �v`T\��UK�L�KRI	E[`TKPE[VWV `T��K�ZlEUe � M/ITK���I	KReTK�L�`	E[` � \^Lle��

x*LlE^Vd\U�^\U�levM�\^Lle � ��K�I_Ea` � \^LNe�KRe�`	E^Z�V � eT� `T�lE[`tE"e � L��^VWK�I	K1��I	KReTK�L�`_Ea` � \^L G � VdV]�^KRL�K�I_Ea`	K
E[VWV[I	K1��I	KReTK�L�`_Ea` � \^LNe]gj\^I�`	��K � � E[VW�^K�ZlI	EUe�k�Zl�9`
`T�lITKRK � L � ` � E[VUITK���I	KReTK�L�`	E[` � \^Lle E[I	K�L�K�M�KRe	e	E[I	Xgj\^It`	��K � � E^Vd�UK�Z�I_E^e��



���Ny�\^I	KP\^L��JK1��I	KReTK�L�`_Ea` � \^LNe o ��J2t2�8�C*2�896
m �*~�K�K"w�x�hJ�/OJ~l�/u"k � m^m �3�

1;6 �	6F7�6FC � 6 �

�JK1�lITK�e�KRLU`_Ea` � \ULle�E[I	K�� � e	M��le	eTKR�3Ea`YVWK�L��^`T� � L `	��K|E.�(�NKRLl� � ��`T\ �J�/u �Pzfu zTz�zC�
"�\UI�$+�2��� ��k �5\^��Ll�Y`	E^Z�VWKRE[�3��E[I	K"`T�lK-� \�ef`PK / KRM�` �Wc K*��IT\9M�KR�9��I	K���qt��KRX|E[I	K?K1� �lVWE � L�K��
� L�}Psi�/�J}/zC�5"�\UI)EY��E[`T��KR� E[` � M�E^V.K1���N\�e � ` � \^L
k eTK�K�O*�/sQ�*u�sQ� � "l\^IPE c K�I	X ��I_E^M�` � M�E^V
K ���]\Ue � ` � \UL
k�eTK�K"~lhir�sQu)~9qJsQ���

���J6
7(��� ��6 �
m � " � Ll��`	��K�GQK � �U��`Je	M_��KR�-K/gj\UIt`T��K�I	K1��I	KReTK�L�`_Ea` � \^LNe � m % + E^Ll� � + % m �Q\[g � � �

��� " � Ll��`	��K�GQK � �U��`Je	M_��KR�-K/gj\UI � m % + �Q\[g � � �

��� " � Ll��`	��K�GQK � �U��`Je	M_��KR�-K/gj\UI � m % + �iE[LN� � + % m �Q\[g � � �



o[p ��zC� hiE^e � � � I)�E�NKRI	E[`T\^I_etE[Ll�6"�I	K��N�9K�L�`T�NE[V � e "l\^I	�?��V�E

���l<?>A@ � � � �f7�� ��6F7�@.8�2v7 � @�C � �J7�6 ���*6FCQ8�B*@ ��� � �J257 � � ��@
�)L�K�\[g�`	��K5� \Ue�`
g E[� � V � E[I
gjKREa`	��I	KRe�\^g�`	��KvE^LlE[VWX9e � e \[gl~9b	�&��� � e
`T��K5K1� � e�`TKRLlM�K5\^g�E^L

\��]K�I_Ea`	\^I ! � � ! �� � ! �� � ! �# GJ� � M_��M�\U� �?�9`	KRe.G � `	�-E^VdVU`T�lKi�UK�L�KRI	E[`T\UI	eRk ! � % ! � % E[LN� ! # �
z ` � e � �2�N\UI�`_E[L�`�`T\�L�\^`TKJ`	�lEa`
! � ITK�E[VWVdX?�lE^ev�-K�E[L � L���\UL�VdX?gj\^I5I	K1�lITK�e�KRLU`_Ea` � \ULle�kUE[Ll�-L�\^`
E^e-E[L K�VWK�� K�L�`-\[g*`	��K�D � K�E[VW�^KRZ�I_E|e � LlM�K ��I	\9�9�lM�`	e�V � S^K � � � � E[I	K�L�\^`-�9K��lL�KR� gj\^I-`T�lKE[VW�^KRZ�I_E � `	eTK�Vdg ���5I	\����lM `_ePV � S^K&! � ! � E[I	K-�9K��lL�K���gj\UI�ITK���I	KReTK�L�`	E[` � \^Lle/e � LlM�K `T��KRL�! � � eE�V � LlKRE[I*`TI_E[Lle�gj\^I	��Ea` � \^L�\^g�E c KRM�`T\UI�e��NE^M�K � L�`T\ � `_e�KRV gfk E[Ll��MRE[L�Z]K�E��3��V � K���`fG � M�K�� ��K
eTK�K�S���K�I	K/`T��K��UK�L�KRI	E^V � 
 E[` � \^L�\^g ! � gj\UI*E[L�E[I	Z � `TI_E[I	X e � �*�lVdK"D � K�E[VW�^KRZ�I_E3�

z ` � etGiK�VWV�� S�L�\aGJL�`T�lE[`�! � � �� � ! � ! � � ! � ! �3� � !$# !$#��5qt� � e � ei`	��KPgj\^I	� GJ� � M_�
� e�KREUe � KRe�`P`T\�I	K�V�Ea`TK-`	\�`T��K gj\UIT��ePGiK��lE c K-�leTKR�A`T\|�9K�eTM�I � Z]KYD � K E^Vd�UK�Z�I_E^e � L �^K�LlK�I_E[V��
��K�� � �^��`*�U��KRe	eQ`T�lE[`J`T��K��UK�L�KRI	E^V � 
 E[` � \^L�G � VWV
ZNK�I	\^�l�^��VWX�\[g+`T��KPgj\UIT�

� � �
�


�
� � � � � � � � �

� �
� �

� � � � � � �)z � m �



��zC� hiE^e � � � I)�E�NKRI	E[`T\^I_eiE[Ll� "�I	K��N�9K�L�`T�NE[V � e "l\^I	�?��V�E o )

GJ��KRITK � � � � � � E[Ll�A`T�lK � � E[I	K�E�ZlE^e � eP\^gte � �*�lVdK�I	\�\[`	e��Yqt��K���Ea`	I � � � � e�`T\�Z]K
�9K�`TK�I	� � LlKR��Z�X?ITK �U� � I � Ll��`	�lEa` ��M�\U� �?�9`	KiG � `T��E^VdV�`	��Kt�^K�LlK�I_Ea`T\UI	eF\[gN`T��K*E^Vd�UK�Z�I_E3�Fqt�lK
L�\UIT��E[V � 
 Ea` � \ULlei\[g+`T��K � ��E[I	K�M_��\UeTK�L�e�\ � � � %�� � � � 	 �



�
� klE[LN�Y`	���Ne

� � � %�� � � � � ��� % � �)z � � � �
� � �$%�� � � � � � � � � ��z � � � �

D
K�`*�leJ�9K��lL�K � � ��Z�X

� � � % � � � � � � � � � 
 � � � � � � � � 
 � � � �)z � �$�

z ` � e�M�VdK�E[I-`T�lE[` � � L3s � � � �)zC� m �-E[VWITK�E^�9X M�\^� �?�9`	KRe-G � `T� E[VWVi`T��K��^KRL�K�I_Ea`	\^I_e
\[gi`T�lK�hiE[IT`	E[L�e��lZlE[VW�^KRZ�I	E�e � LlM�K � � � % � � � � + E[LN� � � � � � � % � ��� � + � z `"I	K���E � Lle/`	\
M�E^VWM���V�Ea`TK�`T��K/M�\U�-���9`	E[`T\UIv\[g ��G � `T� � ��� �AK/ZNKR� � LYG � `T�Y`	��KPe�K�M�\^LN�-`TK�I	� � L�� 

� �� �
� �

� � � � � % � � �� � �
������
������

� � � � � 
 � � � � �
� �

������
����
�
�

� � � � � 
 � � � � � � � � � � � � � � � � � � �)z � p �

��K/MRE[LY\UZ9`	E � L�`	��K/L�KRM�KRe	eTE^ITX�ITKRVWE[` � \^LYZ]K�`fGiK�KRL�`T��KPM�\�K ��M � KRL�`	e � � �Y�le � L��?`T��K � L c E[I � �E[LNM�KP\[g.`T��K�� � VWV � L��-gj\^I	� 

� � � % � � � % � � �:� � � �


� 	 � �



� 
 � � � � � � � �



� 	 � 
 �



�
�

� � � � � %�� � � %���� �
� � �



� 	 � 
 �



�
�

� �


� � � � � � � �



� � � �)z � )��

qt���letGiK��lE c K

�
������
����
�
�

� � � � � 
 � � � � � �
�	�
����
� � ����

� � � � �


� � �

�
� �

�
�
�

� �
�	�
����
� � ����

� � � � �


� � �

�
� �

�
�
�
% � �)z � 
$�



o 
 ��zC� hiE^e � � � I)�E�NKRI	E[`T\^I_etE[Ll�6"�I	K��N�9K�L�`T�NE[V � e "l\^I	�?��V�E

eT\�`	��K � � KRM�K/\^g+`	��K"M�\U� �?�9`_Ea`T\UIt\[g � ��G � `T� ��GiKP�lE c K�MRE[V�M���V�Ea`	KR� � e
� �� �

� �

� � � � � % � � �� � � � �
�
� � � � � � � � � �)z � � �

��K�L�\aG E^ITI_E[L��UK*`	��K���Ea`TI � � � eT\-`T�lE[`i`	��K�I	K���E � Ll�9KRIJ\[gF`	��K"M�\U� �?�9`_Ea`T\UIt\[g ��G � `	�� �*4f�le�`�M�E[LNM�K�V�ei`T� � e��


� � � 
 � � ����� � � � %�� � �� � �

�


�

� � � � %&� � � ����� � � � � ��� %&� � �
��� � � � � � � � � �)z � o �
u*\aG e��(�3�N\�e�K/`	�lEa` � �lEUei`T��K�K1� �NE[Lle � \UL � L�`TKRIT��et\[g�e � �2��VWKPIT\�\[`_e

� � �
	
� 	 � 	 � � �)z � n �

qt��KRL�`	��K"M�\�K ��M � KRL�`	eJE[I	KP� �Wc KRL�Z�X

� 	 � �
� ��� %&� � � � � �� 	 � ��z � m�+ �

GJ��KRITK/`T�lK�� E[`TI � � � � e

�

	
� � ���

	 % � � � � ��z � m^m �
E[LN� � � � � e � `_e � L c K�I_e�K��.u�\aG



��zC� hiE^e � � � I)�E�NKRI	E[`T\^I_eiE[Ll� "�I	K��N�9K�L�`T�NE[V � e "l\^I	�?��V�E o �

� � � �
	
� 	 � 	

� �
�


�
��� % � � � � � �� � � � � � ��z � m ���

qt���le � glGiKQ`	E[SUK�`T�lKQ��Ea`	I � � � `T\)ZNK � � � kH`	��K�L?`T��Kte�K�M�\ULl� �]\^IT` � \^L"\^g9`T��KtM�\U�-���9`	E[`T\UI
� e � � � 
 � � � � � �� � � � %�� � �� � � � � � � � � � � % � ��z � m �$�

4f�le�`�M�E^LlM�KRVdV � Ll��`	��K �lI_ef` �lE^I�` �5x*Vd`T\U�^K�`	��K�It`	��K�L

� � �
�


�
� � � � �� � � � � �

� �
� �

� � � � � � � ��z � m�p �

hQ\^Lle � �9K�I�~9b	�&���tE^eJE[L�K ��E^�*�lVdK��Q�)��IJef`_E[Ll��E^I	��M�\U� �?�9`_Ea` � \^L�I	K�V�Ea` � \^LNeiE^ITK

� � # %&� � � � � � � � � # %&� � � � � � � � � � � %"� � � � � � # % � ��z � m )��
gjI	\^� GJ� � M_��GQK �lLN�

����� %"���(� � qFI]E^������EU� ��� � p � � ��z � m 
$�
qt���le/`T\�\UZ9`	E � LA`T��K�Ll\^I	� E^V � 
 E[` � \^LAGQK �lE c K��leTKR� � L ��K�I �dc�� L���`T��K�hiE^e � � � I�\��]K�I_Ea`	\^I�k
GiK/���le�`�e�K�`

� � � �
m
� ��� � � � � �

m
� ��� � � ��z � m � �

eT\�`	�lEa`
��� � � %"� � � � � m � � ��z � mRo �



o^o ��zC� hiE^e � � � I)�E�NKRI	E[`T\^I_etE[Ll�6"�I	K��N�9K�L�`T�NE[V � e "l\^I	�?��V�E

u*\aG GQKPI	K���E[I_� � � � E^eQ`	��K � � �5qt��K"M�\^I	ITK�e��]\^Ll� � L�� � � � eJE^MRM�\UI	� � L��UVdX
� � � � � � � %"� � � # �

m
� � # � � ��z � mRn �

z ` � eJef`	I	E � �U�U`Tgj\^I	GiE^I	��`T\YM�\U�2���9`TK

���
%&� � � ��� � % � � � �
m
p ��� # %&� # � �

m
� � � ��z � � + �

z `Jgj\^VWVW\aG*ei`T�lE[`i`	��K m 0 m � E[`TI � � � � � � �)� eJe � �2��VWX6���5x�V `	\^�UK�`T�lK�It`T�lK�L
k�GiK �lLl�

� � � � � � � � � � � � � � � � � � �
�
m
� !$# !$# �

m
p � ! � ! � � ! � ! �3� � � ��z � � m �

qt� � e�� � /]KRI	e/gjI	\^�(`	��KYM�\UL c K�L�` � \ULlE[V5~9b	�&����hiEUe � � � I�\��NKRI	E[`T\^I/Z�X�E[L�\ c KRI	E^VdV.g EUM `T\UIP\[g
�� k�E?I	KReT��Vd`te � �2��VWXY\^gF\^��ItL�KRKR�Y`T\-KRe�`	E[ZlV � e���eT\^� K � L � ` � E[V�L�\UIT��E[V � 
 Ea` � \UL � L�s	� ��� ��zC� m �C�
qt��K � �2�N\UI�`_E[LlM�K|\[gP`	��K hiEUe � � � IY\��NKRI	E[`T\UI � eY`T�lE[`�e � LlM�K � `�M�\U� �?�9`	KReYG � `T� E[VWV*`T�lK
�^KRL�K�I_Ea`	\^I_e�k � LNM�VW�l� � L���`	��K-I	E � e � Ll��E[LN��Vd\aGiK�I � L��Y\��]K�I_Ea`	\^I_e�k � `/�lEUe*`	��K�eTE^� K c E[VW��K?\UL
K c K�I	X c KRM `	\^I+\[g�E[L � I	ITK��9�lM � Z�VWK5I	K1��I	KReTK�L�`	E[` � \^L
k�e � LlM�KvK c K�I	X)eT�lM_� c KRM `	\^IFMRE[L�Z]Kv\UZ9`	E � L�K��
Z�X�E.�(��VdX � L���Vd\aGiK�I � L���\��NKRI	E[`T\^I_e�`T\�`T�lK-� � �U��KRe�`�GQK � �U�U` c KRM `	\^I ��z LAg E^M�`Rk+GQK�M�E^L �NLl�
`T�lK c E^Vd�lKi\^gN`	��K�hiE^e � � � I�\��]K�I_Ea`	\^I \^L E[L � I	I	KR�9�lM � ZlVdKtI	K1��I	KReTK�L�`	E[` � \^L�Z�X�M�\^LNe � �9K�I � L�� � `	e
E^M�` � \^L�\UL `T��K*� � �U��KRe�`vGiK � �^��` c K�M `	\^I �.~��3�(�N\�e�KJ`	��K�� � �U��KRe�`vGiK � �^��` � e ��E^Ll�-`T�lE[`���� � e
E c KRM `	\^IJG � `T��`	� � e*GiK � �^��`��Jqt��KRL�gj\^I*K c K�I	X �]\Ue � ` �Wc K"I	\�\[` � GiK"S�L�\aG `T�lE[` � � � � � +
e � LlM�K�\^`T��KRITG � eTK � `/Gi\^�lVW���lE c K-GQK � �U��` � � �-���)L|`	��K \[`T�lK�IP�lE[LN��k�GQK M�E^LAM�\^�2���9`	K� � � � ��� � � � � � � � � � � �(� � � � � ���	��� � � � ��� %&� � � � k � g � � e �]\Ue � ` �dc K���qt���lePGiK
�lE c K

� ��� � �
�


�
� � � � �� � � � ��� � �

���
�

����% � � ���
� �
�


�
����� � � � � �� � ��� %&��� � ��� � �

���
�

����% � � ��� � � ��z � �����



��zC� hiE^e � � � I)�E�NKRI	E[`T\^I_eiE[Ll� "�I	K��N�9K�L�`T�NE[V � e "l\^I	�?��V�E oUn

qt���let\^L�`	� � e � I	ITK��9�lM � Z�VWK/ITK���ITK�e�KRL�`	Ea` � \UL

� � �
�


�
����� � � � � �� � ��� %&��� � � �

���
�

��� %&� �
� ��� % � � � ����% � 	 � � ��z � �.�$�

GJ��KRITKPGiK/�NE c K � L�`	IT\9�9�lM�KR��`T��K�KRVdKR� K�L�`*\[g �'!
�

	 �
m
�
�
� �

�

� � � ��z � � p �

x�gjK�G M�\U� �-KRL�`	e�E[I	K � L \UI	�9KRI"M�\ULlM�KRITL � L���L�\UIT��E[V � 
 Ea` � \ULle�� ��K��lE c K ��K�I �dc KR�
\^�lIPe	M�E^VWE^I ��I	\9�9�lM�`/gjI	\^� `	��K � � VWV � L���gj\^I	� �?x�e/GiK-e	EHG � L hQ�lE��9`TKRIPz��?k
E[VWV � L c E[I � E[L�`
Z � V � L�K�E[I5gj\UIT��e5E^ITK ��IT\��N\UI�` � \ULlE[V�`	\�`T�lK�� � VdV � Ll��gj\^I	� � g�`T�lK�E[VW�^KRZ�I	E � eve � �*�lVdK���~9�3�3�]\UeTK
GiKP��K �lL�K"E eTKRM�\^Ll��gj\^I	� Z�X

� � %���� � �  .� � %��3� �  �qFINE^� � EU� � � � ��z � �����
u*\aG e � LlM�K � � � eJ�9K��lL�KR��Z�X

� � � % �(� � �5���3� � ��z � �.�$�
GiKP��K �lL�K � �� Z�X

��� �� % �3� � � �5���(� � ��z � � p �
eT\�`	�lEa`

� �� �
m
 � � � ��z � ��)��



n�+ ��zC� hiE^e � � � I)�E�NKRI	E[`T\^I_etE[Ll�6"�I	K��N�9K�L�`T�NE[V � e "l\^I	�?��V�E

E[LN�
� �"% � � � � ��� �� % � �� � � �

m
 � � % � � � � ��z � � 
$�

�AK�Ll\aG M�\^�2�lE[I	K)`T��K?M�\^� �?��`	Ea` � \UL�I	K�V�Ea` � \ULleJE^etK1����ITK�eTeTKR���le � Ll��`	��K�`fGi\�� � g �
gjK�I	K�L�`*e	M�E[V�E[I���I	\9�9�lM�`	e�� �AK��lE c K

� � � % � � � � �-� � � ��� � � ��� � % � � ��� � � � � %&� ��� � � ��z � � � �
GJ� � M_��ZNK�M�\^� K�e

� � � � %�� � � � �-��� � � ��� � � ��� � � % � �� � � � � � ���
%"� � � � � � � ��z � � o �
qt���lei`T�lK"M�\^� ���9`	E[` � \^L�ITKRVWE[` � \^LleiVW\�\^S�`	��K"eTE^� K)gj\UIt`T� � eJL�KRG e	M�E^VWE^I���IT\9�9�NM `��5x LlK�G
hiE^e � � � I"\��NKRI	E[`T\^I �jGJ� � M_� � e=4f�le�`-E�����V ` � �lVdKY\^gt`T��K�\^V�� \^L�K ��M�E^L ZNK�M_�l\UeTK�L e�\|`T�lE[`
� `	e c E^Vd��K � e�4f�le�` ����% � � � 	 � ���Qz L�`T� � e*GtEHX^k9GiK"M�E^L�M_�l\�\�e�K"E�e	M�E^VWE^I���IT\9�9�NM `�G � `T�|E^L�X
�9K�e � ITK�� L�\^I	��E[V ��
 Ea` � \UL�E^Ll� �lE c K `	��K�M�\^�2���9`_Ea` � \ULle��^\|`T��I	\^���U�64f�lef` E^e�Z]K�gj\UITK�� "�\UI
eT\^� K�E��3��V � MREa` � \^LNe�k � ` � e�`TI_E^� � ` � \^LlE^VF`	\��Ne�K E�e	M�E^VWE^IE��I	\9�9�lM�`/GJ� � M_�|� �dc KRe�`T��K-VWE^IT�UKRe�`
I	\�\^`*E�VWK�Ll�[`T��e ���lE[I	KR��K����lE[V `	\ ��� ��K � Ll� � MREa`TKP`	� � e*eTMRE[V�E[I���I	\9�9�lM `JZ�X ��% � � �

�)L�K �lE^I�` � M���VWE^IJGiEHX�`T\YM_��\�\�e�K�E[L � L c E^I � E[L�`*Z � V � L�K�E[IJgj\UIT� � eJ`T\ `	E^S^KP`	��K�`TI_E^M�K
\[gv`fGQ\�ITK���ITK�e�KRL�`	Ea` � \UL���Ea`TI � M�KRe��Pqt�lEa` � eRk � g�� � ePEYI	K1�lITK�e�KRLU`_Ea` � \UL ��� � � � � � � k  � � � k
`T�lK�L�GQK��9K��lL�K

��� � %��3��� � qFI �#� � � �#� �3� � � ��z � � n �
qt��K � L c E[I � E^LlM�K?\[g5`	� � e�gj\^I	� gj\^VWVd\aG*e�gjI	\^� `T��K � L c E^I � E[LlM�K"\[g�`	I	EUM�K�e*��Ll��K�IPM�X9M�V � M��NKRI��
�?��`	Ea` � \UL�� �AKPS�L�\aG3`	��K�L�`T�lE[` ��� %���� � e%��I	\��]\^IT` � \^LlE^Vl`	\?`	��K � � VWV � L��?gj\^I	� E[Ll��`T\�`T�lK
gj\^I	� � %-� � GJ� � M_��X � K�V���e � % � � �.qt�lK*M�\^LNef`_E[L�`�\[g5��IT\��N\UI�` � \ULlE[V � `fXP`T\/`T��KJV�Ea`T`TKRI � e�MRE[VWVdK��`T�lK ��'���� ��� � � �������(�������*�(')�*� � ��� 'Qk����


��� � %��3��� � � � � � %��3� � � � ��z � � + �



��zC� hiE^e � � � I)�E�NKRI	E[`T\^I_eiE[Ll� "�I	K��N�9K�L�`T�NE[V � e "l\^I	�?��V�E nlm

u*\aG3GiK*M�E[L�K c E[VW�lEa`	K � � Z�X M�\ULle � �9KRI � L�� ��G � `T�Y`T��K*Ll\^I	� E^V � 
 E[` � \^L�E.�(��IT\���I � E[`TK
`T\ � %E� � � "�\UI�E�I	K1��I	KReTK�L�`	E[` � \^L�G � `	��� � �^��K�ef`�GiK � �^��` �)k � � ��� % � � � 	 � � � z g�GQK"`	E[SUKq+I!��k�GQK��UK�` � � ��� % � � � 	 � � k�GJ�lK�I	K � � � eJ`	��K"� � � K�Lle � \UL�\[g `T��K�I	K1�lITK�e�KRLU`_Ea` � \UL��Q�)L`T�lKQ\^`T��KRI+�lE^Ll��kaI	K1��V�E^M � Ll����� %#���
Z�X ��� � %0� � X � KRVW��e ��� �

��� �5GJ��K�I	K � ��� � � eF`T��Kt� � � K�Lle � \UL\[g.`T�lK"E[VW�^K�ZlI	Elk^`	�lEa` � e�k�`T��K"� � � K�Lle � \^L�\[g.`T��K"EU� 4f\ � L�`tI	K1�lITK�e�KRLU`_Ea` � \UL��.qt���le

� � � � � ��� % � � � 	 � �
�
��� � � � ��z � � m �

��K"e��lE^VdV
eTK�K�eT\^� K�E.�3�lV � M�E[` � \^Llet\^g+`	��K � LN�9K � � L�VWE[`TKRI*M_�lE.�9`	K�I_e1�

�)L�K �lE^I�` � M���VWE^I�E.�(��V � M�E[` � \^L�\[g.`T�lK-hiE^e � � � I*\��]K�I_Ea`	\^I � e � L|�9K�I �dc�� L�������� ����� ' 

� ���%��� ��� �(���/� �*����'��/� � � ������gj\UI*`	��K�� � � K�Lle � \^LlE^V � `fX�\^g5E�GQK � �U��`)e��NE^M�K��*�5I	K c�� \^�leTVdXUk
GiK��9K c K�VW\��]KR��E[L�E^Vd�U\^I � `	��� gj\UI-��K�`TKRIT� � L � L��AE^VdVQ`T��K�GiK � �^��`	e?\[g�E[L � I	ITK��9�lM � Z�VWK�I	K1�3�
I	KReTK�L�`	E[` � \^L
k
Zl�9`"G � `	��\^��`?E^e	M�K�IT`	E � L � L���`T�lKY� � � KRLle � \^LNE[V � `fX|\^gQK�E^M_��GQK � �U�U`"e��lE^M�K^kFE^L
\^� � eTe � \^L;GJ� � M_� GiK�L�\aG ITK�M ` � gjX�� ~���ZleTK�����KRL�`TVWX^ki`T� � eYI	KReT��Vd`YG � VWV�Z]K��leTKR�;`	\ �9K�I �dc K
��K�X�V�� etgj\UIT����VWE?gj\^It`	��K"� � � K�Lle � \UL�\[g.E^L � I	ITK��9�lM � Z�VWKPITK���I	KReTK�L�`	E[` � \^L��

�AK*M�\^Lle � �9K�I�E[L � ITI	KR�9�NM � Z�VdKiI	K1��I	KReTK�L�`	E[` � \^L�GJ��\UeTKQ� � �U��KRe�`�GQK � �U�U` � e�� E[Ll�-eTK�K�S
`T�lK-� � � K�Lle � \^LlE^V � `fX�\[g�`	��K�e��lEUM�K�G � `	��GiK � �^��` � �"u�\aG GQK-S�L�\aG `T��K M�\ULle�`	E[L�` c E^Vd�lK
\[g ��\UL�`	��K�GJ��\^VWK"M�E^ITI � K�Ite��lEUM�KP\[g.`T�lK�ITK���ITK�e�KRL�`	Ea` � \UL
k9e�\ GiK�M�E[L�MRE[V�M���V�Ea`	K)`	��KP`TI_E^M�K
\[g ��I	KRe�`TI � M�`TK��Y`	\�`	��K"e��lE^M�K/G � `T��GiK � �^��` � 

qFI � � � � � ����% � � � 	 � � � ��z � �����
r*KRITK � � � ev`T��K/� � �-KRLle � \ULlE[V � `fX \^g�`T��K/e��lEUM�K)G � `	�YGQK � �U��` ��kU`T�lE[` � e�kU`T�lK ���lE^LU` � `fX-GiK
G � e���`T\YM�\^�2���9`	K��vu�\aG GiK�M�E^VWM���VWE[`TK/`T�lK?eTE^� K ���lE^L�` � `fX�E[Ll\[`T�lK�IJGtEHX��5qt��K �lI_e�`=�lE[IT`
\[g ��� �dc KRei�le

q+I � �
�


�
� � � � �� � � � � �

�


�
� � � % � � � � �� � � � � %�� ��� �

� � � � � % � � � � ��z � ���$�



n � ��zC� hiE^e � � � I)�E�NKRI	E[`T\^I_etE[Ll�6"�I	K��N�9K�L�`T�NE[V � e "l\^I	�?��V�E

� �lE[`*ITKR� E � LNe � e

qFI � �
� �

�

� � � � � � � � � � � � � % � ��z � � p �
GJ��KRITKP\^�lIJL�\^I	��E[V ��
 Ea` � \^L � e � � � % ��� � � � m eT\

� � � % � � � � � � � % � � � %�� � � � ���
%&� � � � � � ��z � ��)��
u*\aG �leT�lE[VWVdXYgj\^I�~9b	�&���iGiK��lE c K

� ! � % ! � � � � !$# % � !$# % ! � � � ! � � ��z � ��
$�
E[LN� ! � � ! �# �

m
� � ! � ! � � ! � ! � � � � ��z � � � �

��K�GtE[L�`v`	\"K ����VW\ � `Q\U��Iv��LN�9K�I_ef`_E[Ll� � L��?\[g+~9b	�&���QeT\"GQK/M�\ULle � �9KRI�`T��K�~9b	�&���5�^KRL�K�I_Ea`	KR�
Z�X � � %�� � � %TE^Ll� � � �5qt��K"M�\UITI	KRe��]\^Ll�9KRLlM�K)GJ� � M_��� �dc KReQ`T�lK�I � �^��`JL�\^I	��E[V ��
 Ea` � \UL � e

!$# �
� �
� � % � � % ! � �

� �
� � % � � � � % ! � �

� �
� � % � � � � � � � ��z � � o �

u*\aG�M�\^LNe � �9K�IP`	��K�GiK � �^��`"e��lEUM�K�E^e	eT\�M � E[`TK��|G � `T� `T�lK�GQK � �U�U` � �Yqt��K-gj��VWV � I��
I	KR�9�lM � ZlVdK�ITK���ITK�e�KRL�`	Ea` � \UL M�\ULU`_E � LleRk � L �^K�LlK�I_E[V k.��E^L�X � ITI	KR���lM � Z�VWK�I	K1��I	KReTK�L�`	E[` � \^Lle"\[g
`T�lK?~9b������tE^e	eT\�M � E[`TK��YG � `T��`T��K�I	\�\[` �'� �AK"MRE[L6� � M_S�E�ZNE^e � eigj\UIt`T��K�GiK � �^��`*e��NE^M�K/gj\UI
GiK � �^��` � eT\-`T�lE[`*KRE^M_��ZlEUe � e c K�M `T\UIJZNKRVd\UL��Uei`	\YE � � e�` � LlM�` � I	I	KR�9�lM � ZlVdKPI	K1��I	KReTK�L�`	E[` � \^L
\[g�`	��K�~9b������C��sQE^M_�YeT�lM_� � ITI	KR�9�NM � Z�VdK)ITK���I	KReTK�L�`	E[` � \^L � eiM_�lE^I	EUM `TKRI � 
 K��-Z�X�E^L � L�`	K��^KRIv\UI
�lE^V g � � L�`	K��^KRIRk �tGJ� � M_� � eJ`T��K"��E.� � ��E[V�K � �UK�L c E[VW��K�\[g !$#��iy�\^I	K�\ c K�I�k^`	��K"�leT�lE[V hiE^e � � � I
\��]K�I_Ea`	\^I�k
s � �!� �)zC� � � ��k
`T�lK�L �lE^e/`	��K c E[VW��K)� ��� � m � ��z g � � � e"E^L�E��3��I	\���I � Ea`TK-GiK � �^��`c K�M `	\^Ii`T��KRL�GQK"MRE[L�GJI � `TK



��zC� hiE^e � � � I)�E�NKRI	E[`T\^I_eiE[Ll� "�I	K��N�9K�L�`T�NE[V � e "l\^I	�?��V�E n �

� � � � �
���
%&� � � �

m
� � % � � � � � � � �

m
���
%&� � � � � � ��� �

� � � ��� � m � � � � ��z � � n �
eT\�`	�lEa`

� � � � � � � � � � � � ��� � � � � % � � � ��� � m � � � � � � %&� � �
� � % � � �

�
� ��z � p�+ �

GJ��KRITK-GQK-�lE c K��leTKR�|`T��K-g EUM `P`T�lE[` �
�
�lE^e/GiK � �^��`�� �?qt��K2�lE[IT` � M��lVWE^I)GiK � �^��` c KRM�`T\UI�

�
Z]K�VW\^L���eQ`T\�E�eTK�I � KRei\[g.GQK � �U�U` c K�M `	\^I_eQGJ� � M_��gj\^I	� E-ZlE^e � eQgj\UItE^L � I	ITK��9�lM � Z�VWK)I	K1�lITK1�

eTK�L�`	E[` � \^LY\^g�`T��K�~9b������Q�9KRe	M�I � ZNK��YE[Z]\ c K�� ~��(�3�N\�e�K�`T��K/� � �^��K�ef`iGQK � �U��` � L�`T� � ete�KRI � KRe � e
� � � �QklE^Ll�Y`	��K"E^e	eT\�M � E[`TK���GiK � �^��` c K�M `T\UI � e�� � 
 � � �5qt��KRL

!$# � � 
 � � � � � � 
 � � �
� �
���
%&� � � � 
 � � �

���
%�� � � � �
� � % � � � � 
 � � � � ��z � plm �

qt���letGiK"M�E[L � Ll�9K�L�` � gjX
� �

� � % � � � � �
� � % � � � � ��z � p ���

qt� � eJI	KReT��V `*MRE[L�L�\aG Z]K � LNe�KRI�`	KR� � L�s � ��� ��zC� � n �Q`	\ �lLl�

� � � � � � � � � � � � ��� � � � ����� � m � ���
%&� � � �&� � � m � � � % � �	� �
� � � ��z � p �$�

svEUM_�|\[gi\^��I/ZlE^e � e c KRM�`T\^I_e�gj\^I/`T��K�e��lE^M�K�G � `T��GiK � �^��` � �NE^ePE^e	e�\9M � E[`TKR��G � `	�
� `/E c E[VW��K"\^g �5�Jz L�g E^M�`Rk]� \^I	KP`T�lE^L|\^L�K?ZlE^e � e c KRM�`T\UI*��EHX��lE c KP`T��K-eTE^� K c E[VW��K"\[g �5�
x �-\U� K�L�`�� evI	K	�NKRM ` � \UL�ITK c K�E[V�e�`T�NEa`v`	��K/L��l�?Z]K�Ii\[gFeT�lM_�YZlEUe � e c KRM�`T\^I_e � e-�lITK�M � e�KRVdX-`T�lK
� � /]KRITKRLlM�K?ZNK�`fGQKRK�L�`T�lK�� � � K�Lle � \UL�\[g `T�lK�e��lE^M�K�G � `	�|GQK � �U��` � � � � � m � �;E[LN��`T�lE[`G � `T��GQK � �U��`*� � � �-�5x)M�M�\^I_� � Ll�^VWX^k9GiK/GJI � `TK

qFI � �
� �

�

� � � � � � � � � � � � �
� �
���

��� � � 
 � � �
� � 

�
��
 ��� ��� � ����� � m � ���
%&� � � �&��� � m � � � %&� ���

� � � � � %&� � �
	��
� �
� � 
 � � � � � ���
%&� � � � � � %&� ��� � � ��z � p^p �



n[p ��zC� hiE^e � � � I)�E�NKRI	E[`T\^I_etE[Ll�6"�I	K��N�9K�L�`T�NE[V � e "l\^I	�?��V�E

hQ\^��Z � L � Ll��`	� � eJITK�e��lV `JG � `T��s ��e���� ��zC� �����tE[Ll� � �)zC� ������k�GQK �lLN�

q+I �	� � � � ����% � � � 	 �
� � � � � %�� �

� �
� �

�

� � � � � % � � � 	��
� �

��� � 
 � ��� � � � �
%&� � � � � ��z � p )��
qt� � eJI	K�V�Ea` � \^L���EHXYZNK"eT\^V c K��Ygj\UI � � � L�`	K�I	��et\[g.`T��K�� � �^�lK�IJGiK � �^��`	e�

� � � � ���
� � 	� � � ��� � 
 � � � � � � �
%&� �
��� � � � � 	 % � � � � � � ��z � p 
$�

qt��Ki� � �U��KRe�` GQK � �U�U`�E[VWGtEHX�eF�lE^e.E/e��lEUM�KQ\[gN� � � K�Lle � \^L?\UL�K�� b�e � L�� "lITKR�l�9KRLU`	�lE[V � e
gj\^I	�?�lVWElk[s � �3� �)zC� p )�� k^GQKJM�E^L��9K�`TKRIT� � L�Ki`T��K*� � � K�Lle � \^LlE^V � `fX�\[gN`T��KJe��lE^M�KRe.\[gN`T��KJVW\aGQKRI
GiK � �^��`	ePeT�lM�M�KRe	e �Wc KRVdX���qt��KY�9KRL�\^� � LlEa`	\^I � eP�-\�ef`�K�E^e � VWX�K c E[VW�lE[`TKR�AZ�X|K ����I	KRe	e � L���`T�lK
�lI_ef`vg E^M `	\^I5Z�X � `_ev�)X�LlS � L�M�\�K �YM � K�L�`	e5E^Ll�-`T�lK�e�K�M�\ULl��g E^M `	\^I � L�`	K�I	� e5\[g
e � �2��VWK*IT\�\^`	e��
x�e/GiK-eT�lE^VdV��9KR�-\ULle�`TI_Ea`TK-V�Ea`TKRIRk `	��K ��X�L�S � L�M�\�K �YM � K�L�`	e/\[g 	 E[I	K � m % m % � � � �C�-~ � LlM�K �E[LN� � E.�(�NK�E[I � L `T��K�`_E[Z�VWK�\[gtGiK � �^��`	ePK1� �lITK�eTeTKR� � L �)X�L�S � L M�\�K	�YM � K�L�`	eRk � ` � e�KREUe�X
`T�lK�L|`	\ �lLN� � � � � � 	 �/~ � � � V�E[I	VdXUk � � � � e�K�E^e � VWX���K�`TKRIT� � L�KR�|gjIT\U� `T��K?`	E[ZlVdK�\[g
GiK � �^��`	e�� z g+`	��K"��X�L�S � L�M�\�K	�YM � K�L�`_et\[g�� � � � � 	 E^ITK

��� � � � � 	 � � � � � % � � % � � � � � ��z � p � �
E[LN�

��� � � �
�
� � � � � ��z � pUo �

`T�lK�L
��� � � � � 	 % � � � � � �

�
� � � � m� � � � %&� � � � � ��z � pUn �



��zC� hiE^e � � � I)�E�NKRI	E[`T\^I_eiE[Ll� "�I	K��N�9K�L�`T�NE[V � e "l\^I	�?��V�E n )

qt��K ���lE^L�` � `fX � L�`T��K�L���� K�I_Ea`T\UI�M�E^L�ZNK�K c E[VW�lE[`TKR��g E � ITVWX�K�E^e � VWX�EUe*GiK�VWV&�E"�\^I)E
� �Wc KRL �]\Ue � ` �dc K)I	\�\[`Rk �Qk9GQKPM_��K�M_S `T\ e�KRK)GJ��K�`T��KRI*� � � � � � � � etE[V�eT\�E�GQK � �U�U` � z g � `
� e�k9`	��K�L � �FE[Ll� � V � K � L|E�e�`TI � L�� \[g GQK � �U�U`_e*eTK1�lE^I	E[`TKR��Z�X �	� e��QDFK�`*`	��K�� � �^��K�ef`�E^Ll�
VW\aGQK�ef`JGiK � �^��`	e � L�`	��K"e�`TI � L�� Z]K � � ��� � E^Ll� � � � � �'�5qt��K�L�Z�X�s � ��� ��� ������k

� � � � % � � � � � � � � � � % � � � � ��z � ) + �
D
K�`-�le M�\^Lle � ��K�I�E^L E��3��V � MREa` � \^L�\[g*`	��K6"lITKR�l�9KRLU`	�lE[Vigj\UIT����VWE�`T\ ~9b��&���C� qt�lK

� � � � � � K�LNe � \^LlE^V ITK���ITK�e�KRL�`	Ea` � \UL��lEUei`T��K"�)X�L�S � L�I	K1��I	KReTK�L�`_Ea` � \^L �&��k ���C�5z ` � ei`T��K�I	K1�lITK1�
eTK�L�`	E[` � \^L�G � `	��� � �U��KRe�`JGQK � �U�U` � L�`T��K ��I	\9�9�lM�`*\[gF`fGi\�E^� 4f\ � L�`JI	K1��I	KReTK�L�`	E[` � \^Lle��� � � m� m � �

� �

+ � � +

� � p m m p � �

� m � � � m
�=� � + + � �=�

� � m m � �

� p � � m � m � � p
�=� + + �=�

� � � �

" � I_ef`JL�\^`TKP`	�lEa`t`T�lK�GQK � �U�U`_e � + k �$�QE^Ll� ����k + �tM�VdK�E[I	VdXYE^ITK/\^LlKP� � � K�LNe � \^LlE^V
e � LlM�K
`T�lK�I	K � ev\UL�VWX-\UL�K/GiEHX�`T\-ITK�E^M_� `	��K�� Z�X VW\aGQKRI � L��"\��NKRI	E[`T\^I_e�gjI	\^��`	��K)� � �U��KRe�`iGiK � �^��` �
qt���lei`T�lK �lI	e�`�E[��Z � �^� � `fX � eJgj\^It`T�lK�GQK � �U�U` � m k m �C� ��K"M�\U�*�l�9`TK�G � `T��y � � m k m �



n 
 ��zC� hiE^e � � � I)�E�NKRI	E[`T\^I_etE[Ll�6"�I	K��N�9K�L�`T�NE[V � e "l\^I	�?��V�E

� � � � � 	 � ��) % )��
��� � � � � � � �

��� � � � � 	 % � � � � � m + �
m
� ��� � %&� � � � ��z � ) m �

GJ��KRITKPGiK/�NE c KP�leTKR��`T��K�I	K�V�Ea` � \UL � � � %&� � � � ��� � % � � �C�

qF\-M�\U�*�l�9`TK)`T��K/L���� K�I_Ea`	\^I�k^GiK)I	K�� K���ZNKRIv`	�lEa`i`T�lK�I	K)E[I	K*`	��I	K�K �]\Ue � ` �Wc K�I	\�\[`_e
� � %&� � %PE^Ll� � � � � � �Yqt��K GQK � �U�U` ��I	KRM�KR� � L�� � m k m �)Z�X � � � e����lk + �C� "l\^IP`T� � e�GiK � �^��`�k
� � �)E^Ll�	� � + � ~ � � � VWE^ITVWXPgj\^I � + k ���FGJ� � M_�*��I	KRM�KR�9K�e%� m k m �FZ�X � � �.qt�lKiGiK � �^��`���I	KRM�K�� � L��
� m k m �*Z�X � � � � � � e2�&��k ���C� "l\^I)`T� � ePGQK � �U��`Rk � � p E[LN� � � + ���JK�� K���ZNKRI � L���`T�lE[`PE^VdV
`T�lK*IT\�\^`	e�\^g
~�b����$���lE c Kt`T��K)eTE^�-K*e � 
 K^k�GiK*�lE c Kigj\UI5`T�lK*L���� K�I_Ea`T\UI ��� � � � p � ��� � %&� � �E[LN�Y`	���Ne

� � �


��� � � � � ��z � )����

"�\UIt`T��K�GiK � �^��` �&��k � m �QGiK/�NE c K

� � � � � 	 � � 
 % ���
��� � � � � � � � �

��� � � � � 	 % � � � � � � 
 � 
��.� m� � ��� � %&� � � � � ��z � ).�$�
qt��KiL���� K�I_Ea`T\UI
I	KRM�K �dc KRe+E�M�\UL�`TI � Z���` � \^L"\^g p � � � %&� � �
gjIT\U� `	��KiIT\�\[` � � ��"l\^I+`T��KiIT\�\^` � �`T�lK�I	K*E[I	KQ`fGi\ ��I	KRM�KR� � L��PGQK � �U��`	e.`T\�M�\^LNe � �9K�I �+qt�lKJGQK � �U�U` � + k ��� M�\^L�`TI � Zl�9`TK�e0����� � % � � �C�qt��K�GQK � �U�U`*� m k m �*M�\^L�`	I � Z��9`	KReE�(�&� � m � � � � %&� � ��kNGJ��KRITK?`T��K?g E^M�`T\^I)\[g `fGi\�M�\U�-K�eJgjI	\^�`T�lKY� � � KRLle � \^LNE[V � `fX�\^gQ`	��K GQK � �U�U`"e��lE^M�K-gj\^I�� m k m �C��"�\UIP`T��K�I	\�\[` � � � � � k
`T��KRITK � e�EM�\UL�`TI � Z���` � \^L ����� � % � � �C�vx�V `	\^�UK�`T�lK�I�k�`T��KRL
k

� � �


� ��� �

p � � � � � �
m �/� �� � � � � ��z � ) p �



��zC� hiE^e � � � I)�E�NKRI	E[`T\^I_eiE[Ll� "�I	K��N�9K�L�`T�NE[V � e "l\^I	�?��V�E n �

1;6 �	6F7�6FC � 6 �

qt��K?�9KRI �Wc Ea` � \UL�\^g�"lITKR�l�9KRLU`	�lE[V � etgj\^I	�?��V�E-gj\^VWVW\aG*ei`T�lE[`�� �Wc KRL�Z�X�wUx�hJ�/OJ~l�/u?k
�3��� � p � � � pUn ��qt�lK � Ll�9K � \^g�E|I	K1��I	KReTK�L�`	E[` � \^L � e��9K c KRVd\��NK�� Z�X��t�Pu �Pzfu z�z k e�KRK � L
�lE^I�` � M���VWE^I��3��� m � + � m � p � ���J6
7(��� ��6 �
m � " � Ll��`	��K � LN�9K ��\[gF`	��K"eTK c KRL�� � � K�LNe � \^LlE^V�ITK���I	KReTK�L�`	E[` � \^L�\^g � � �

��� " � Ll��`T�lKP� � � K�LNe � \^LlE^V � ` � KRei\^g+E[VWV]`T��KPGiK � �^��`te��lEUM�KReQ\[gF`T��K � � � � � � K�LNe � \^LlE^VNI	K1�3�
ITK�e�KRL�`	Ea` � \UL�\^g�~9b	���$�C�

�3�*~���\aG�`T�lE[` `T��K � Ll�9K1� \[g�`T�lK �=� � � K�Lle � \^LlE^VYITK���I	KReTK�L�`	E[` � \^L=\^g $+���&��� � e
��� � m � ����� � m � � 
��



n^o ��z�zC�Nqt��K �AKRX�V+}/IT\U�3�

��� �l< � B*6���6�� ���37l2 � �

qt��K � I	ITK��9�lM � Z�VWK/ITK���ITK�e�KRL�`	Ea` � \ULle5\^g.~9b	�&���Q��E[L � gjK�ef`JE c K�I	X \^Z c�� \U�leveTX��-� K�`TI	X 
gj\^I)K c K�I	X�ef`_Ea`	K"G � `	� !$# � � `T��KRITK � e)EYef`_Ea`	K"G � `	� !$# � ��� �Jqt� � e�eTX�� � K�`	ITX � eJ`T�lK
eT\^��I_M�KP\[g5E � \^I	K�M�\U�*�lVdK1��eTX��-� K�`TI	X � L�V�E[I	�^KRI*E[VW�^KRZ�I	EUe1�5qt�lK�~9b������tI	K1�lITK�e�KRLU`_Ea` � \ULle
E[I	K�e�X�� � K�`	I � M G � `	� ITK�e��]KRM�`P`T\�I	K	�lK�M ` � \^L E^ZN\U�9`�`T��K � I�M�K�L�`	K�I_e1��qt�lK�VWE^IT�UK�I�E[VW�^KRZ�I	EUe
�lE c KYITK �lKRM�` � \^L eTX��-� K�`TI � K�e�E^Ll� `T�lK��^I	\^�(� �^K�LlK�I_Ea`TK�� Z�X�`	��KReTK�I	K	�lK�M ` � \ULle � e?MRE[VWVdK��
`T�lK � �(,�� 
 ��� ���'�

hQ\^Lle � �9K�ItE[L � I	ITK��9�lM � Z�VWK�I	K1�lITK�e�KRLU`_Ea` � \UL�\[g+E�e � �2��VdKPD � KPE[VW�^K�ZlI	E(�.u�\aG � g � � eiE
I	\�\^`J\[g.`T��K"E^Vd�UK�Z�I_E�k9GiK�M�E[L�M�\^Lle � ��K�Ii`T��K-~9b������i�^KRL�K�I_Ea`	KR��Z�X � � %��

�
� %*E[LN� � � �vqt�lK

I	K1��I	KReTK�L�`	E[` � \^L�\[gl`	��Ktgj��VWVNE^Vd�UK�Z�I_E*G � VdV � L �^KRL�K�I_E[V�Z]K*E/ITK��9�lM � Z�VWKtITK���ITK�e�KRL�`	Ea` � \UL?\^gN`	� � e
~9b	�&��� �.DFK�`�� Z]KieT\^� K-�NE[IT` � M���V�E[I.GQK � �U��`.E[LN�?M�\ULle � �9KRIF`	��KiGQK � �U�U`_e+E^Ll�"GiK � �^��` e��lEUM�K�e
E^e	eT\�M � E[`TK���G � `T� � � � % � � � % � %�� � �
% � � � � qt�lKReTK�`T\^�UK�`	��K�I gj\UIT� e�\U�-K�I	KR���lM � Z�VWKI	K1��I	KReTK�L�`	E[` � \^L \^g"`T��K ~9b	�&���C� b�Ll�9K�I�`	��K ~�b��&����ITK �lKRM�` � \^L
k�`T� � e�ITK���ITK�e�KRL�`	Ea` � \UL � e
��E.�3�]KR� � L�`T\ � `_e�KRV g ��y|\^I	K�\ c KRIRk.e � LlM�KYKREUM_��GiK � �^��`�e��lEUM�KY�lEUe?E�ZNE^e � e � L GJ� � M_� K�E^M_�
K�VWK�� KRLU`5Z]K�VW\^Ll�Ue.`T\"EP� � e�` � LlM `i~�b��&���.ITK���I	KReTK�L�`	E[` � \^L
k � ` � e�M�VWKRE[I `	�lEa`�`	��K*I	K	�lK�M ` � \UL�G � VdV
��E.� \UL�KYGiK � �^��`?e��NE^M�K � L�`T\AE[L�\^`T��KRI"\[gt`T�lK�e	E[� KY� � �-KRLle � \UL�� � �lEa` � e"`T��K�ITKRVWE[` � \^L
Z]K�`fGiK�K�L `	��K�\UI � � � LlE^V�GQK � �U�U`-E[Ll��`	��K�\UL�K � L�`	\|GJ� � M_� � ` � e?� E��3�]KR� � qt� � e � e?KREUe � VdX
� L9gjK�I	ITK���gjIT\U� �UK�\U�-K�`TI	X��tqt��K �]\^IT` � \^L�\^g�� �lE^I	E^VdVWK�V
`T\�� � e
� � � %&� � � ���
%&� �)E^Ll��`T�lK
�]\^IT` � \^L �]K�I �NKRLl� � M���V�E[Ii`	\ � ` � ev`T��KRL � � � � � %&� � � ���
%&� �C�vqt�lK)I	K	�lK�M ` � \UL�M_�lE[Ll�^KRev`T�lK



��zTzC�lqt��K ��K�X�V+}/I	\^�3� nUn

e � �UL�\^gl`T�lKQgj\UIT� KRI E^Ll��VdK�E c KRe+��LlM_�NE[L��UKR�?`T��KtV�Ea`�`	K�I �.qt���le+`	��KJITK �lKRM�` � \^L�\[gl`	��KJGiK � �^��`
M�E^L�Z]K�GJI � `T`TK�L

$ � � � � � � � � � � %&� �
� � % � � ��% � ��z�z � m �

GJ��KRITK $ � � e�E^L|\��]K�I_Ea`	\^I�EUM ` � L���\^L�`T�lK-e��lE^M�K"\[g5GiK � �^��`_e�k �'!
�
�)z `/��E��le*GiK � �^��`	e � L�`	\

GiK � �^��`	e�GJ��\UeTK"GiK � �^��`)e��lE^M�KRe*E^ITK"\^g�`T��K-eTE^� K?� � �-KRLle � \UL��*z g5GiK"VdK�`�� I	E^L��^K�\ c K�I�E^VdV
`T�lKiI	\�\[`_e+\^g�`T�lKtE^Vd�UK�Z�I_E*GiKi�^K�`5E/M�\UVdVWKRM�` � \^L?\^glI	K	�lK�M ` � \^LNe1�.OQX"`	E[S � L��PE[VWV�M�\^��Z � LNEa` � \^LNe
\[g.`T�lKReTK/I	K	�NKRM ` � \ULleJE.�(��V � KR��eT�lM�M�KRe	e �Wc KRVdXUk�GQKP\^Z�`	E � L�`T��K ��K�X�V
�UIT\U�3���

qt��K � � � � � � K�Lle � \^LlE^V]I	K1�lITK�e�KRLU`_Ea` � \UL�\[g�~9b��&���%��I	\ c�� ��KRetE-�^\�\9�YK ��E^�*�lVdKP\[g.`T�lK
eTX�� � K�`	ITX|E[`/�NE[Ll����qt��K-� � + e���ZNe��lEUM�K-M�\^L�`_E � Lle)`T��I	K�K�~9b������)�?�lV ` � ��VWK�`_e�kF\^L�K-G � `	�
q � �9k+\^L�K G � `T� q � m k+E[LN�A\UL�K�G � `T� q � + ��qt�lK � � m eT��Zle��lE^M�K M�\^L�`	E � LNe/`fGQ\�~9b	�&���
�?�lV ` � ��VWK�`_e�k^\^L�KiG � `	�-q � ��{.�JE^Ll�"\UL�KiG � `	��q � m {����Fqt�lKv� � ��eT��Zle��lE^M�KQ�NE^e.q � m �+qt�lK~9b	�&���QI	K	�lK�M ` � \UL���E.�leQ`	��KPGQK � �U�U`J� � E[�UI	E^� � L�`T\ � `	eTK�Vdgfk���ITK�e�KRI c�� L��"`	��K�� � �-KRLle � \ULlE[V � `fX
\[g KREUM_��GiK � �^��`*e��NE^M�K��

�*Ea`	��K�It`	�lE[L�M�\ULle � �9KRIJE[VWV `T��K�$��Fk � `J`	��I	Llet\^�9`t`	�lEa` � `�e�� �YM�KReQ`T\�M�\ULle � �9KRI#4f�lef`
`T�l\UeTK $ ��GJ�lK�I	K�� � ���5qt��KReTKPG � VWV
E[V�e�\-�^KRL�K�I_Ea`	K�`	��K/gj��VWV �AKRX�V��^I	\^�3���0"l\^I*~9b��&���QGiK
�lLl�

$ � �  � � � � � �
� � � � � � � � � � �

$ � �  � � � � � � � � � � �
� � � � � � � � ��z�z � ���

qt��KPgj��VWV ��K�X�V
�UIT\U�3�Ygj\UI�~9b��&���i�lEUe*e � ��KRVdKR�-KRL�`	e��

�AKPeT�lE[VWVNLl\[`QLlK�KR�Y`T\�S�Ll\aG �?�lM_��E^ZN\U�9`i`T��K �AKRX�V �UIT\U�3��gj\^Iie��]KRM � �]M)E^Vd�UK�Z�I_E^e��
qt��KQ�9` � V � `fX�\[g9`	��K �AKRX�V��UIT\U�3� � eF`T�NEa` � ` K�LlE^Z�VdK�eF�Ne
`	\ ��I	\ c K ��� � `TKQ�^KRL�K�I_E[V���IT\��N\�e � ` � \^LNe
G � `T��\U�9`"E^M `	�lE[VWVWX��lE c�� L���`T\�M�\ULle � �9KRI/`T��K��9K�`	E � V�e)\^gQI	K1��I	KReTK�L�`_Ea` � \^LNe�e � LlM�K � ` �]K�I	� � `	e
`T�lK�K ����VW\ � `	Ea` � \UL�\^gF`	��K � I�eTX�� � K�`	I � KRe��



m�+�+ ��z�zC�Nqt��K �AKRX�V+}/IT\U�3�

D
K�`��le �lIT\ c K�E L��l�?Z]K�IY\^gP�Ne�K�gj��V*g EUM `	e�E[Z]\^�9`�`T��K ��K�X�V)�^I	\^�3��� " � I_e�`Rkt`T�lK
��K�X�V �^I	\^�3� � etE?eTK�`t\[g
\^IT`T�l\^�^\ULlE[Vl`TI_E[Lle�gj\^I	��Ea` � \ULle�\^L�`T��K/GiK � �^��`ie��lE^M�K��5�)I�`	��\^�U\^LlE^V
`TI_E[LNefgj\UIT��Ea` � \ULleJE[I	KP`T�l\UeTK"GJ� � M_� ��ITK�e�KRI c KP`T��K�eTMRE[V�E[I=��I	\9�9�lM�`��tz ` � e � L�`T� � ` �Wc KRVdX�M�VWKRE^I
`T�NEa`*I	K	�lK�M ` � \^LNet�lE c K/`T� � e �lIT\��NKRI�`fX�� q+\2��I	\ c K/`T� � etgj\UIt`T��KPgj��VWV ��K�X�V
�UIT\U�3� � `�eT� �YM�KRe
`T\2��I	\ c K � `Jgj\^It`T�lK $���GJ� � M_���UK�L�KRI	E[`TK � ` � ��K��lE c K

� $ � � %�$ � � � � � � � � � � %&� �
���
%&� � �
% � � � � � %&� �

���
%&� � � �

� � � % � � � � ��z�z � �$�
�AK-S�L�\aG `T�lE[`)`	��K���K�X�V �^I	\^�(��� E��le*GiK � �^��`_e � L�`T\�GiK � �^��`_e�k e�\�Z�X�`_E[S � Ll�Y`T�lK

E^�A4f\ � LU`)ITK���ITK�e�KRL�`	Ea` � \UL
k�GiK?eTK�K�`	�lEa` � `)��E��le*I	\�\[`	e � L�`T\�IT\�\[`_e1�Jqt��K��lE[IT` � M���V�E[I�ITK �lKRM �
` � \^LNe $ � GJ�lK�I	K � � e?e � �2��VWK��lE c KYE�e��]KRM � E[V'��I	\��]K�IT`fX���hQKRI�`_E � L�VWX $ � ����� � � �'� "�\UI
K c K�I	X�\[`	��K�I �]\Ue � ` �dc K�IT\�\^`Rk � � � 
 k $ � ����� � e��N\�e � ` �Wc K��5qF\�eTK�K/`T� � eRk�K ����I	KRe	e

� � �
� � � � � � � ��z�z � p �

u*\aG � � eJ\^L�KP\^gF`T�lK�� � � eRk�eTEHX�� � � � �5qt���le

$ � � ����� � �
� � � � � � � � � � � � � ��� � %&� � �

� � � %&� � �

� �
� � �

� �!� � � � � 0�eT\^� K�`	� � L�� � � ��z�z � )��
~ � LlM�K � �� � � � � k e�\U� K � � �� + gj\^I � � m �/qt���NeJ`T�lK�I	\�\[` $ � �������lEUe�eT\^� K �]\Ue � ` �dc KM�\�K ��M � KRL�` � L � `	eiK ���lE^Lle � \UL � L�`TKRIT��ei\[g+e � �*�lVdK/IT\�\^`	e��.Oi�9`i`T� � e � evKRL�\^���U�Y`	\?KRe�`	E^Z�V � eT�
`T�NEa`�E[VWV `T�lK"M�\�K	�YM � K�L�`_eJE[I	K �]\Ue � ` �Wc K�E[Ll����KRLlM�K�eT\ � et`	��K�I	\�\^`��

qt��K ��K�X�Vl�UIT\U�3�	�lIT\ c�� �9KRe.`	��K*� KRE^Lle `T\ �lIT\ c Kv`	��K*I	K�V�Ea` � \^L-�leTKR� � L-`T��K=�lITK�M�KR���
� L���eTKRM�` � \^L
k]`	�lEa`/`T��K �)X�LlS � LAM�\�K	�YM � K�L�`	e)\[g 	 � �� � ���

�
�3E[I	K�E^VdV ��L � `fX���DFK�` � � Z]K

\^LlK"\[g�`	��K?e � �2��VWK?I	\�\[`	e��*OiX�`	��K?\UI�`	��\^�U\^LlE^V � `fXY\^g.`	��K���K�X�V.ITK �lKRM�` � \^LleRk � $�� 
 	 %&� � � �
� 	 % � � � �C�v�)L `	��K�\^`T��KRI5�lE[LN��k $ ��
 � L�`TK�I_M_�lE^L��^K�e5E[VWV�`	��K=�]\Ue � ` �dc K*IT\�\^`	e�K1�9M�K1�9`�� � � `_e�KRV gfk
eT\ $ ��
 	 � 	 � � � �5qt���le



��zTzC�lqt��K ��K�X�V+}/I	\^�3� m�+lm

� 	 � � � % � � � � � 	 % � � � �
��� 	 % � � � � � � � %&� � � � ��z�z � 
$�

E^etGiKPG � eT��K���`	\�e���\aG �

" � LlE^VdVWX^k�M�\^Lle � �9K�I*E^VdV `	��KPGQK � �U�U`_e�� ��GJ� � M_��MRE[L�ZNKP\^Z�`	E � L�K���Z�X�EUM ` � L�� \^L�`T�lK
GiK � �^��` � G � `T��E^L|K�VWK�� KRLU`�$ ����k]`T�lK ��K�X�V.�^I	\^�3��� �AK M�V�E � � `T�lE[`�`	��K � � GJ� � M_�
� eP`T��K�� � �U��KRe�`"�lE^e��)X�L�S � L M�\�K	�YM � K�L�`	ePGJ� � M_� E[I	K�E[VWV5L�\UL�� LlK��UE[` �Wc K���~9�3�3�]\UeTK �"! � e
`T�lK�� � �^�lKRe�`/\^g5`T��K�e�K-GiK � �^��`	e $���k
E[LN��gj��IT`T��KRIPeT�3�3�]\UeTK�`T�lE[`)`	��K���X�L�S � LAM�\�K ��M � KRL�`
� � �"! % � � � � ��� � % � � � � + �+qt��KRL $ � 
��"! � �"!��*� � � � �"! %&� � � � ��� � % � � � � e E^L�K c K�L�� � �^��KRI
GiK � �^��`Rk���I	\ c�� � � L�� E M�\ULU`	I	EU� � M ` � \^L �

1;6 �	6F7�6FC � 6 �

qt��K ��K�X�V
�^I	\^�(� � e*M�\ c K�I	KR��Z�X�w�x�hJ�/OJ~l�/u"k �3� �-� p�+�� � p �3�

���J6
7(��� ��6
m � " � Ll��`	��K�K�VWK�� K�L�`_eJ\[g+`T��K ��K�X�V
�UIT\U�3��gj\UI � � E[Ll��`T�lK � I*�?��Vd` � ��V � MREa` � \UL�`_E[Z�VWK��



m�+ � ��z�zTzC� ��K�X�V � eJ� � � KRLle � \^L "l\^I	�?��V�E

��� � �l< ��6 ��� � ��� � � 6+C � �f2vC �J257 � � ��@
z L�`T� � e)~9KRM ` � \UL�GQK��9K�I �dc KP`T��K�M�K�VWK�ZlI	E[`TKR��gj\UIT����V�E \[g �AKRX�V
gj\^I*`T��K?� � � K�LNe � \^L��

E[V � `fXY\[g E[L � I	ITK��9�lM � Z�VWKPITK���I	KReTK�L�`	E[` � \^L�\^g.E e � �2��VWK"D � K�E[VW�^K�ZlI	E � L�`TKRIT��et\^g � `	et� � �^�lKRe�`
GiK � �^��`��*�)��I��9KRI �Wc Ea` � \UL � e�KRe	e�KRLU` � E^VdVWXY`	�lEa`)\[g5wUEUM�\UZle�\UL
k9GJ� � M_� � e�ZlE^eTKR��\UL�`T��K�`	KRM_���
L � ����K�\[g�"�I	K��l�9KRL�`T�lE^V&�

�AK�e��lE^VdV�Z]K?M�\^Lle � ��K�I � L���gj��LlM�` � \^Lle)�9K �NL�KR��\^L �'!
�
�5z Lle�`TK�E^��\[g��lE^I	E^�-K�`TKRI � 
�� L��

K�VWK�� KRLU`_e/\[g �'!
�
� L|`	K�I	� e)\[gv`T��K e � �2��VWK�I	\�\[`	eRk � ` � e)M�\^L c KRL � K�L�`�`	\�\ c K�I����lE^I	E^� K�`TKRI � 
 K

Z�XYGJI � ` � L�� ��� �'!
�
EUe

� � �
� ���

� � � � � �)z�z�z � m �
��KPMRE[L��9K �lLlK)`	��K�E^M�` � \^L�\^g+E[L�K�VWK�� KRLU`�k $tk�\[g+`T��K ��K�X�V �^I	\^�3��\^L�E?gj��LlM�` � \^L�\[g �-Z�X

� $ � �1� ��� � ��� $ � � ��� � � �)z�z�z � ���



��zTz�zC�
�AKRX�V � eJ� � � K�Lle � \UL "�\^I	�?�lVWE m�+ �

x�e/E[L�K ��E[�2��VWK^k�M�\ULle � �9KRI*`	��K?gj�lLlM ` � \UL�S�L�\aGJL�EUeJ`T�lK ����� ���%���*��� � � ����� ���(������� � ' 

� �%� ����' � � ��� � �

�

� � K ����� � % � � � �)z�z�z � �$�
GJ��KRITK�`T��K�eT��� � e�\ c K�I E[VWVi`T��K�GiK � �^��`	e�\[g)EAI	K1��I	KReTK�L�`	E[` � \^L�E^Ll� � � � e�`T��K�� � � K�L��
e � \ULlE[V � `fX \^g*`T��K�GiK � �^��` e��lEUM�KYgj\UI � � u�\aG GiK�M�E^VWM���V�Ea`TK�`T��K�EUM ` � \^L�\[g $ � � \UL� 

� $ � � � � � � �
�

� � K ��� � � %�$ � � � �

� �
�

� � K ��� � $�� % � �
� �

�

� � K ��� � � % � � � � �)z�z�z � p �
r*KRITK�GQK-�lE c K?�leTKR��`	��K-\^IT`T��\U�^\^LNE[V � `fX6��I	\��]K�IT`fX�\^g�`T��K ��K�X�V��^I	\^�3�|E^Ll��`	��K-ITKRVWE[` � \^L� � � ��� � ��qt���leiGiK)eTK�K*`	�lEa` $ � � � k�`T�NEa` � e � � e � L c E^I � E[L�`v��LN�9K�Ii`T�lK ��K�X�V �^I	\^�3� �

hQ\^Lle � �9K�IJL�K1��`i`	��KPgj��LlM�` � \^L

� � ��� ���� �
�

� K1��� � m� � � % � ��� ��K ��� � � m� ���
% � ���	� � � �)z�z�z � )��
��K?GtE[L�`*`T\��9K�`	K�I	� � L�K?`T��K�ZNKR�lE c�� \UI*\[g�`	� � e�gj��LlM�` � \^L|GJ�lK�L�EUM `TK����3�]\^L|Z�X�K�VWK�� K�L�`	e
\[g `	��K ��K�X�Vl�UIT\U�3���.z `Qe�� ��M�KRe5`T\"�9K�`TK�I	� � LlKJ`T��K)K / KRM�`v\[g `T�lK $ � � $ � 
�k^`	��K*I	K	�lK�M ` � \^LNeE^e	eT\�M � E[`TK��YG � `T��e � �2��VWK�IT\�\[`_e1�

� $ � � � � � � ������
�

� K ����� m� ���
%�$ � �� � �
	���K �����$� m� � � % $ � �� � ��	 �
������

�

� K ��� � m� � $ � � % � � 	 �AK1��� � � m� � $ � �
% � � 	 � � � �)z�z�z � 
$�



m�+^p ��z�zTzC� ��K�X�V � eJ� � � KRLle � \^L "l\^I	�?��V�E

��K��lE c K�E[VWI	KRE^��X|e�KRK�L�`T�lE[` $ � � LU`	K�I_M_�lE[Ll�^KRePE^VdV�`	��K��]\Ue � ` �dc K-I	\�\[`_ePK ��M�K��9` � �*GJ��\UeTK
e � �UL � `�M_�lE[Ll�^KRe���qt���letGQK�eTK�K�� � ITK�M `	VdX�`T�lE[`

� $ � � � � � � � � � � ��� � � �)z�z�z � � �
u*\aG $ � I	K c KRI	eTKRe.`	��KPe � �^L�\^g � � kUZl�9`iVWKRE c KRe�K c KRITX c KRM�`T\UIv\^IT`T�l\^�^\ULlE[V�`	\ � � �lLlM_�lE[Ll�^KR���
qt���leJ�9K�` $ � � � m E[Ll��GiKPMRE[L�GJI � `TK

� $ � � � � � �9K�` $ ��� � � � �)z�z�z � o �
z Ll�9KRKR��klK c KRITX $ � � � eJE2��I	\9�9�lM `J\^g $ � � eRkleT\

$ � � ��K�` $ � � � �)z�z�z � n �
"��lLlM ` � \ULleJG � `T��`T� � e ��I	\��]K�IT`fXYE[I	K�M�E^VdVWKR���%�+�*�(� '�� �*��'�
 �

�AK"MRE[L���E[S^K�E^V `	K�I	LlEa` � L��-gj��LNM ` � \^LNeJZ�X�E.�3�lVdX � L��-`T��K�\��NKRI	E[`T\^I

� � �� ��� � ��K�` $!�
$ � ��zTz�z � m�+ �
gj\^IJGiKP�lE c K

$ � � � �� ��� $ � � �9K�` $-�
$

� �� ��� �9K�` $ � �9K�` � $ � $!��$ � $
� �9K�` $ � � � � ��zTz�z � m^m �

z ` � e/M�\^L c K�L � K�L�`*`	\ �lLl��EYI	K1��I	KReTK�L�`	E[` � \^L�\[g�`	��K E[Vd`TK�I	LlE[` � L���gj��LlM�` � \^L � � ��� � L
`T�lK�gj\^I	� � ��� � � � "�I	\^� `	��K��9K��lL � ` � \^L \^g � � ��� � ` � eYM�VdK�E[I�`	�lEa`�`T��KRITK����lef`�ZNK�E^L
K ���lE^Lle � \UL�\^gF`T�lKPgj\^I	�



��zTz�zC�
�AKRX�V � eJ� � � K�Lle � \UL "�\^I	�?�lVWE m�+ )

� � � � � � �
�

 �iK1� � � 	 � � % � � � ��zTz�z � m ���
GJ��KRITK 	 � eP�lE^V gQ`T��K�eT��� \[gtE[VWV `T��K2�]\Ue � ` �dc K IT\�\[`_ePE[Ll�AGJ��K�I	K � � e�E�e���� \[gi� � e�` � LlM `
�]\Ue � ` �dc KvI	\�\^`	e��Fu*\aG � L�eT�lM_�"E[L?K ���lE[LNe � \^L � ` � eFI	KR����Ll��E^LU`+`T\ � LlM�Vd�N�9KvZ]\[`	� � K ��� � � % � �
E[LN� � K ����� $+� % � ��e � LNM�K�`T��KRX�E^ITK�K����lE^V+�3��`T\�E�g E^M�`T\UI/�9K�` $�� ��K��NE c K?E^VdI	KREU�9X�eTK�KRL
`T�NEa`YE[� \^Ll� E^VdVi`	��K $���k�$ � ��kQ`T��K�V�E[I	�^K�ef` \^L�K��lEUe-\^L�VWX L�\UL�� LlK��UE[` �Wc K���X�L�S � L
M�\�K ��M � KRL�`	e���qt���le�GiK"L�KRKR��\UL�VWX�M�\^Lle � �9K�IJ`	K�I	��e�GJ��KRITK 	 � � �lE^e�\^L�VWX�L�\^L3� L�KR�UE[` �Wc K
�)X�LlS � L�M�\�K	�YM � K�L�`	e�� z LYg EUM `Rk�GiK/MRE[LYI	KRe�`TI � M `v`	� � evgj�lI�`	��K�ItZ]KRM�E^�leTK � g � �lEUeQE-��X�L�S � L
M�\�K ��M � KRL�`?GJ� � M_� � e 
 KRIT\NkF`	��K�L � K1� � � � % � � � + �|qt� � e � e�KREUe�X�`T\|K�ef`_E[Z�V � e�� e � LNM�K � g
� �����&� � + k
`T�lK�L $ � � � � E^Ll� $ � � K ��� � � % � � � � K1��� � $ ��� % � � � � K ��� � � % � � ��9K�` $ � � K ��� � � % � � � � � K1� � � � % � � � + �?r*\aGiK c K�I�kNGiK��NE c K�eTK�KRL�`	�lEa` 	 �NE^eP��X�L�S � LM�\�K ��M � KRL�`	e GJ� � M_�-E^ITKtE[VWV���L � `fX���u*\aG e � LlM�K � � e�E)eT���=\^g �]\Ue � ` �dc KQI	\�\[`_e � `vM�E^L�L�\^`.�lE c K
\^LlVdXAL�K���Ea` �Wc K��)X�L�S � L M�\�K �YM � K�L�`	e���qt���le�GiKYeTK�K `T�NEa`"`	��K�eT����k.s	� �'� ��zTz�zC� m ���PL�K�K��
� LlM�VW�l�9KP\^LlVdX � � + �vhQ\^�2�lE^I � L��?`T��K"M�\�K �YM � K�L�`	ei\[g.K ��� � 	 % � �QGQKPe�KRK/`T�lE[`  � � � � m eT\

� � ��� � �� �
�

� K ��� m� ���
% � � ��K ��� � m� � � % � �	�
� �� ��� � �9K�` $!��K1� � � $ 	 % � � � � ��zTz�z � m �$�

�AKAe��lE^VdV�L�\aG �le�K�`	��KReTK|I	KReT��Vd`	e `	\�E[LlE^VdX 
 K�`	��K�M_�lE^I	EUM `	K�I � ��K|ZNKR� � L G � `	�
`T�lK "�I	K��l��K�L�`T�lE^V�I	KRM��lI	e � \UL�I	K�V�Ea` � \UL
kUs	� �(� �)zC� p )�� k^`T\U�^K�`	��K�IvG � `	� � 	� � � 	 � � 
 � � � � �
� �
%&� � � + 

� ��� � 	 % � � 	 � � � 	 % 	 � � � � % � ��� � �
� �
� �
� �

	��
� �

� � 
 � � � � ��� �
%&� � � � ��zTz�z � m�p �
y���V � ` ��VdX � L���Z�XYK ��� � � % � �tE[Ll��eT��� � � L���\ c K�I*��k9GQKP�lE c K



m�+ 
 ��z�zTzC� ��K�X�V � eJ� � � KRLle � \^L "l\^I	�?��V�E

� ��� � 	 % � � 	 � � � 	 % 	 ��� � � �
�

� � � � %�� �9K ��� � � % � �

� �
�

�
� �
� �

	��
� �

� � 
�� � � � � � �
%&� ��K ��� � � % � � � � ��zTz�z � m )��
�JKR�-KR�?Z]K�I � Ll��`	�lEa`�� e�KRK"s � ���jz��	� �$���

� � % � � � �
� ���

�%��� � �"�'� ��� � � �
�����

� � % � � ���
% � �'% � ��zTz�z � m 
$�
GiKP��K�I �dc K)`	��K�I	K�V�Ea` � \^LNe

�
� � � K ��� � � % � � � � � % � ��K ��� � � % � � % � �)z�z�z � m	� � �

�
� ���

� �
� � � � K ��� � � % � � � � � %�� ��K1� � � � % � � � � ��zTz�z � m � � �

z LleTK�IT` � L��-`T� � e � L�`T\�s � ��� �)z�zTzC� m )��i� �Wc K�e

� ��� � 	 % � � 	 � � � 	 % 	 � � �
�����

� �
� � � � � �

� �
�

�
� �
� �

	��
� �

� � 
�� ��� � � � � % � �9K ��� � � % � � � � ��zTz�z � mRo �
q+\�E[LlE^VdX 
 KP`T��K�I � �^��`��lE^Ll��e � �9K?\[g5s � ��� ��zTz�zC� mRo ��k VdK�`��le �lI	e�` �3� � �� + E^Ll��M�\ULle � �9KRI
`T�lK)~9b������5�^K�LlK�I_Ea`TK��?Z�X�� � % �

�
� %TE^Ll� � � � qt��K � ITI	KR���lM � Z�VWKJITK���ITK�e�KRL�`	Ea` � \UL�\^g `T��KJgj�lVdV

E[VW�^KRZ�I_E � e�k � L��^KRL�K�I_E[V k9E-ITK��9�lM � Z�VWK�ITK���I	KReTK�L�`	E[` � \^L�\^gF`	� � e)~9b������C�Qqt��K"� � �-KRLle � \ULlE[V � `fX� � � e�4f�le�`"`	��KYL����?Z]K�I?\[g�~9b������ � � ITI	KR���lM � Z�VWK�ITK���ITK�e�KRL�`	Ea` � \ULle ��I	KReTK�L�`?Ea`�`	��KYGiK � �^��`
� �5qt���letGiKPMRE[L ��I	\9M�K�K���Z�X�MRE[V�M���V�Ea` � Ll��`	��K"M�\UL�`TI � Z���` � \^L�\[g KRE^M_��~9b	�&��� � � I	ITK��9�lM � Z�VWK
I	K1��I	KReTK�L�`	E[` � \^L�`T\Y`T��K?eT��� gj\^I �3�9KR�#� E[LN� �-��qt�lK?ef`	I � L��Y\^g�GQK � �U�U`_e*M�\UL�`	E � L � L�� �
GJ� � M_� M�\^I	I	KRe��N\ULl�|`	\|E[L ~9b	�&��� � I	ITK��9�lM � Z�VWK�I	K1��I	KReTK�L�`	E[` � \^L�E[I	K � � e�`TI � Zl�9`TK�� e�X�� � K�`��
I � MRE[VWVdX E[Z]\^�9`�E|M�K�L�`TKRI	�]\ � L�`Rk%�

�
GJ� � M_��M�E^L ZNK�K ����I	KRe	eTKR� � L `TKRIT��e�\[g*`	��K�� � �^�lKRe�`

GiK � �^��` � L�`T�lK"e�K �U�lK�LlM�K^k �"![k�E^e



��zTz�zC�
�AKRX�V � eJ� � � K�Lle � \UL "�\^I	�?�lVWE m�+ �

� � � � ! � � � � ! %&� �
� � % � � � � ��zTz�z � mRn �

u*\^`TKP`	�lEa` � � � %&� � � + �

qt���le"K�E^M_� GQK � �U��` � L `	��K�eTK�����K�LNM�K � e"\[gt`	��K�gj\^I	� � � � ��� GJ��KRITK � � e"E^L
� LU`	K��UK�It\^It�lE^V g � � L�`	K��^KRI�� qt��KPI_E[L��UK�\[g � � eigjI	\^� � � `	\ � k9GJ��KRITKPE[��E � L � � eJE[L � L�`TKR�^KRI\^I-�lE^V g � � L�`	K��^KRI�� u*\aG GQK�M�E[L GJI � `TK�`T��K�M�\^L�`TI � Zl�9` � \^L \^g)E�e � L��^VWK�~9b	�&��� � I	ITK��9�lM � Z�VWK
I	K1��I	KReTK�L�`	E[` � \^L�`T\-`T��K"eT��� E^e

�
�

	��
� �

� � ��� � % � ��K1��� � � % � �

� �
�

�
� ��
�
� �

� � � � ��� � � �
%&� ��K1� � � � � � ���
% � �

� �
�

�
� ��
�
� �

���
%&� � � � � �(��K ��� � � � % � ��K1� ��� � ���
% � ���

� � � % � �9K ��� � � � % � � �
�

�
� ��
�
� �

� � � �3��K ��� � � � � % � ��� �
� ��zTz�z � � + �



m�+Uo ��z�zTzC� ��K�X�V � eJ� � � KRLle � \^L "l\^I	�?��V�E

qt��K"�9\U��Z�VWK�e���� � et� \�ef`*K�E^e � VWXYK c E^Vd�lE[`TK���Z�XY����V ` � �lVdX � L�� �lI_ef`JZ�X�K1� ��� � % � � � m 
��

� � �
�
�
� ��
�
� �

� � � � ��K ��� � ���
% � � � K ��� � � % � � � m �

�
��

� � �
�
�
� ��
�
� �

� � � �3�9K ������� � � m � �
% � �
� �

� ��
� � �

�
� �

�
� � � ��
�
� �

� � � � � m ��K ������� � � m �"� % � �

� � K ��� ��� � � m � �
% � � �
�
� ��

� � �
�
� � � � � ��� ���RK1��� ��� � � m � �
% � �

�
� ��
�
� �

��� � � ��K ��� � � � �
% � �

�
��

� � �
� � K ��� ��� � � m �"� % � � � � ��zTz�z � � m �

qt���le)`T��K M�\UL�`TI � Z���` � \^L�\^gv\^LlK ~9b	�&��� � ITI	KR���lM � Z�VWK�I	K1��I	KReTK�L�`_Ea` � \^L�`	\�`	��K-\^I � � � LlE^V.eT���
� e

� � % � �lK ����� � � % � � ��
� � �

� � K ������� � � m �"� % � � � K1��� ���
% � � � m � � �

�
��

� � �
� � � %&� ��K ��� � � � �
% � � � K ��� � � % � � � m � � � � � ��zTz�z � �����

~���� � � L��?\ c K�IvE^VdV�~9b������ � I	I	KR�9�lM � ZlVdK*I	K1�lITK�e�KRLU`_Ea` � \ULle�kUE[Ll��\ c K�IvE^VdVN`T�lK�I	\�\^`	eRkUGiK*�lE c K

� ��� � 	 % � � 	 � � � 	 % 	 � � �
� ���

� �
� � � � � �

� �
� �
� �

�
�

� � ���
%�� �9K ��� � � � � % � � � K1��� ���
% � � � m � � � � � ��zTz�z � �.�$�



��zTz�zC�
�AKRX�V � eJ� � � K�Lle � \UL "�\^I	�?�lVWE m�+Un

"�I	\^� `	��K"�9K��lL � ` � \^L�\[g � k9GiKPeTK�KP`	�lEa`
�� �
� �

� K1��� ���
% � � � m � � � � � � � � � ��zTz�z � � p �
GJ��KRITK � � e � mP� g.`T�lK�L��l�?Z]K�I*\^g��]\Ue � ` �dc K/I	\�\[`_e � etK c K�L�E[LN��� mP� g � ` � et\��l���5qt���le

�
� � � Vd\U� � � � � ��� � �

� �
� �

K ��� ���
% � �
K1��� ���
% � � � m ���
%"� � � ��zTz�z � ��)��

E[LN�
�
� � � K ��� � � % � � � ��� %�� �9K ��� � � % � � � ��zTz�z � � 
$�

eT\
�
�

�
� �
� �

� � ���
%�� ��K1� � � � � �
% � � � K ��� � � % � � � m � � �

� �
�

�
� � � Vd\U� � � � � � � �

� � � �
� � � � � �

�

�
� � � � �

� � � �

� � � �

� �
�

� �
� � �� � � � � � � �

�

� �
� � �� � � � �

�

� �
� � �� �

�
� � � ��zTz�z � � � �

hQ\^��Z � L � Ll��`	��KReTK�I	KReT��V `_e�k9GiKP�lE c K)`T�lK"� � / K�I	K�L�` � E^V
K����lE[` � \^L

��� � 	 % � � 	 � � � � �

� � 	 % 	 � � �

�

� �
� � ��

�
� � � �

�

� �
� � �� � � � � ��zTz�z � � o �

"�I	\^� `	��K�I	K�V�Ea` � \^L

� � ��� � �� ��� � �9K�` $!��K ��� � $ 	 % � � % � ��zTz�z � � n �
� `Jgj\^VWVd\aG*ei`	�lEa` �

�

� �
� � �� � � ��� � � 	 % 	 � � � ��� % � ��zTz�z � � + �

GJ��KRITKPGiK/�NE c KP�leTKR��`T��K�\UI�`	��\^�U\^LlE^V � `fX \[g.`T��K $ � e�� x�V `	\^�UK�`T�lK�It`T�lK�L�GiK/�NE c K

�
�

� �
� � �� � � � ��� � 	 % � � 	 � � � � � ��zTz�z � � m �



m^m + ��z�zTzC� ��K�X�V � eJ� � � KRLle � \^L "l\^I	�?��V�E

u*\aG `T��KPgj��LNM ` � \^L � � � � � � � � � eJE[Vd`TKRITLlE[` � L�� e � LlM�K � ` � eJ`T��K ��I	\9�9�lM `*\^g.E^L�E^V `	K�I��
LlE[` � L��-gj��LlM ` � \UL�E[Ll��E[L � L c E^I � E[L�`J\^L�K��5~ � LNM�K

� � ��� � �
�

� � K1��� � � % � � % � ��zTz�z � �����
E[LN� � � ��� � �� ��� � �9K�` $!��K ��� � $ 	 % � � % � ��zTz�z � ���$�
`T�lK ��IT\9�9�NM `*�?�Nef`JZ]K�\[g.`T��KPgj\UIT�

� � � � � � � � � � �
�

 ��K ��� � � % � �'% � ��zTz�z � � p �
GJ��KRITK � � e)\^g�`T��K�gj\^I	� � � $ 	 GJ�lK�I	K � � e/E�GQK � �U��`PE^Ll��GJ��KRITK $ � e � L|`	��K �AKRX�V�^I	\^�(����~���Zle�` � `T��` � L�� � L�`T\�`	��K�� � / K�I	K�L�` � E[V.K����lE[` � \^L
kNGQK-e�KRK�`T�NEa` � M�\^L�`TI � Zl�9`TK�e*\^LlVdX
� g

� $ � � � � 	 % $ � � � � 	 � � ��� � 	 % � � 	 � � � ��zTz�z � ��)��



��zTz�zC�
�AKRX�V � eJ� � � K�Lle � \UL "�\^I	�?�lVWE m^mUm

z L�g EUM `�k
GQK�MRE[LAeT��\aG `	�lEa`"s	� �!� ��zTz�zC� ��)�� � e�eTE[` � e �NKR�|\UL�VWX|GJ��K�L $ � � � � � �
��K �NI	e�`JL�\[`	K)`	�lEa` � $�� � 	 %�$�� � 	 � � ei��EA� � � � 
 K��Ygj\UI �3�9KR� � GJ��KRL $�� �lE^ei\^LlVdXL�\UL�� LlK��UE[` �Wc K��)X�LlS � L M�\�K	�YM � KRLU`_e1��z Ll�9KRKR� � g � � � � ��� 
 � � � � %&� � �PE^Ll� � g � � � � � � + k
`T�lK�L � $ � � � 	 % $ � � � 	 � � � � � 	 %�� � 	 � � � � � � � � � � � % � � � � 	 � � � � � � � � � �� ��� � %&� � �
� � � � � � + � u�\aG M�\ULle � �9KRI � � � G � `T� � ��� � � � + ��qt��K�LFkQZ�X e � � � VWE^I
E[I	�^�l�-KRL�`	eRk � ` � etKRE^eTX�`	\ eT��\aG `T�lE[` ��� � 	 % � � 	 � � � � � 	 % � � 	 �C�5z `tgj\^VWVW\aG*ei`T�lE[``T�lK�eT��� � L s � ��� �)z�z�zC� � p ��L�K�K���M�\UL�`	E � L \UL�VdX�`	��K�e � L��^VWK�`	K�I	� gj\^I � � � � 	 � OiXM�\U�2�lE[I � eT\^L�G � `T��`T�lK?�9K �NL � ` � \ULle*\^g � � ���JE[Ll� � � ��� k � ` � eJK�E^eTXY`T\YeTK�KP`	�lEa`�`T��K"\ c K�I_E[VWV
M�\�K ��M � KRL�` � eJ��L � `fXUkle�\

� � ��� � � ��� � �� ��� � �9K�` $!��K ��� ��� � 	 %�$ � � � � ��zTz�z � ��
$�
qt� � et`T�lK�L�X � KRVW��e ��K�X�V � e�M_�lE[I_E^M�`TK�IQgj\^I	�?�lVWE

� � ��� � � � ��� � ��K�` $!��K ������� � 	 %�$ � �� � ��� � ��K�` $-��K ��� � 	 %�$ � � � � ��zTz�z � � � �

y�\^I	K|�leTK�gj�lV)gj\UI�\U��I �l��I��]\UeTKRe � eY`	��K�VWKRe	e��UK�L�KRI	E^V*gj\UIT����VWE GJ� � M_� � �Wc K�e�`T�lK
� � � K�Lle � \UL \[g�E^L � ITI	KR�9�NM � Z�VdK�ITK���I	KReTK�L�`	E[` � \^L��|z ` � e-M�VWKRE^I?`	�lEa`�`T� � e-� � � KRLle � \^L � e?`T�lK
c E[VW��K?\^g � � � � + �C�Pqt� � e)MRE[L�L�\^`)Z]K�\UZ9`	E � LlKR�|e � �2��VWX�Z�X�eTK�`T` � L�� � � + kNZ���`/���lef`PZ]K
\^Z�`	E � L�K���EUeJE�V � � � `�� �AK"M_��\�\�e�K � � � 	 E^Ll��VWK�` � � + �5qt� � et� �dc KRe

� ��� 	 � � � � ��� � ��K�` $!��K ����� $ ��� � 	 � %"� 	 �� � ��� � �9K�` $-��K ����� $ 	 %"� 	 �
�
� ��� ��� � 	 ���� ��� 	 �

� K ��� � � 	 %"� � � ����
�

K ��� � � %&� ��� � 	 � � � m
K1��� ���
%"� 	 � � m � � ��zTz�z � � o �

z L�`T� � eJK1� �lITK�eTe � \UL�GiK�M�E[L�VWK�` � � + E[Ll� �lLl��`	��K"� � �-KRLle � \ULlE[V � `fX�kl� � ��� � � � + � 
� � ��� ���� �

�

���
% � � 	 �
���
% 	 � � � ��zTz�z � � n �



m^m � ��z�zTzC� ��K�X�V � eJ� � � KRLle � \^L "l\^I	�?��V�E

qF\�K c E^Vd�lE[`TK?`T� � ePK ����I	KRe	e � \^LFkNGiK�GJI � `TK?K�E^M_� �N\�e � ` �Wc K�IT\�\[`�k%�vk � L|`	K�I	��e)\^g5`T�lK
e � �2��VWK�IT\�\^`	e � � 

� � �
�
� �� � � � � ��zTz�z � p�+ �

~��3�(�N\�e�K�`T��K��)X�L�S � L3M�\�K	�YM � KRLU`_e?\^g �&E[I	K � �����&� � � ��kvGJ��KRITK ��� � ��� � 
 � ��� � % � � �C�
qt��KRL�GiKP�lE c K

� � ��� � �� �
�

� � � �� ��� � � m � � � � %&� � �� � � �� ��� � % � � � � � ��zTz�z � plm �
qt��K"E^Vd�UK�Z�I_E^e � � % � � %��=, %�� � %�E[LN� ��	P�lE c K�e � �2��VWK"I	\�\^`	eJE^VdV
\^g.\UL�K�e � 
 KUkleT\ gj\^IJ`	��K��
GiKPMRE[L��9I	\���`T��KPg EUM `T\UI	et\^g � � � %&� � � � L�s � ��� �)z�zTzC� pNm �C�

D
K�`*�le � VdVW�le�`TI_Ea`	KP`T� � eJ��E[I c KRVd\U�leigj\^I	�?��V�E-G � `	�|E-L��l�?Z]K�I*\^g K1��E[�2��VWKRe��ihQ\^Lle � �
�9KRI	�NI	e�`J~�b����$� k9`	�lEa` � e�k � � �5qt��KPe � �2��VWKPIT\�\[`_eQE^ITKPE[VWV]`T��K�e	E[� KPe � 
 KPe�\-GiK � �^L�\UITK)`T�lK
g E^M�`T\UI ��� � % � � �C��qt��K �]\Ue � ` �dc KiI	\�\[`_e.E^ITK � � % � � %TE[LN� � � � � � k[GJ� � M_� GQKJeT�lE[VWV�E[Z�ZlITK c�� Ea`	K��KRITKYZ�X � m ��k �&����k�E[Ll� � m ��� �|~��3�3�]\UeTKY`	��K � ITI	KR�9�NM � Z�VdK�I	K1�lITK�e�KRLU`_Ea` � \UL E[`?�lE^Ll� �lE^e?E
� � �^��K�ef`JGiK � �^��`JG � `	����X�L�S � L�M�\�K	�YM � K�L�`	e�� � � % � � ��k9`T�lK�L�GQK�M�\^�2���9`	K

� � ��� � � � � � m
m 	 � � � � m

m 	 � � � � � � � �
� 	 � � ��zTz�z � p ���

"�I	\^� `	� � e-K1�9E^�2��VdK�E[LN� `T��K�gj��Ll�lE[� K�L�`	E^Vigj\^I	�?��V�E�k5s	� ��� �)z�zTzC� pNm � kQGQK�e�KRK�`	�lEa`-`T�lK
I	��VdK/gj\UI	�NLl� � L�� `T��K�� � � K�Lle � \^LlE^V � `fX�\[g E[L � I	ITK��9�lM � Z�VWKPITK���I	KReTK�L�`	E[` � \^LY��EHX�Z]K ����I_E^eTKR�
E^eJgj\^VWVd\aG*e��� � ������ 	��
�� � ���
���� ��� ��� � � ��� � � ��� � � 
�� � �  �
� � �� � ��� � 
�� ������ ����� � ��� ��� 
��� � �� � � ����� � � � � � � � � ����
 �!� 	� � � ���"� � � �$# �%�	� �&��
���� '�(�%���  � ��� 
������"�  ����� �)
 # �%�	� �
� � �*� � 
� ���  � � 
�� ������ ����� ��� � � +�,�%�  � � � � � ��
-�.
��%� � �� � � � /
������"�  ����� �0
/��� ��� 
� � 
�� �0���  ����� �0� # � ��� 1� � �2
����*�3�  ����� �*� � � � � �)�	�������4�/�%�(� ��56�3�7�8
����  �����7�  ��� ��� �9'5��8:����
� � 0; �<�		� �%� � � � �
�� � �"�����4� � � ��� �
����*�3�  ����� � �>= � ��� �
����*�3�  ����� �0
�� � �� � �>����� ��� �
<��� 

��@?���*�� � � � � � � � �)�<����� � � � � ��� A�,�%�  � � � � � ���"� � � � � �� 	� � �A���3� � � � �A�8
 ���� # 	�B� � � 1�
�	5 ��� � % � � �C�



��zTz�zC�
�AKRX�V � eJ� � � K�Lle � \UL "�\^I	�?�lVWE m^m �

D
K�`��Ne�M�\^Lle � �9K�I�E�� \UITK M�\U�*�lV � M�E[`TKR� E.�3�lV � M�E[` � \^L \^g��AKRX�V�� e�gj\^I	�?��V�E3� qt�lK
E[VW�^KRZ�I_E � � �NE^eRkFE^e�GiK �lE c K�eTK�KRL
k
gj\U��I�`	K�KRL�I	\�\[`_e�k
\^giGJ� � M_� e � ��E^ITK2�]\Ue � ` �dc K���z gt`T�lK
e � �2��VWK�IT\�\^`	e E[I	K��9K�L�\^`TK�� � � E[Ll� � � G � `	�;`T��K�V�Ea`T`TK�I�Z]K � L�� `	��K�e���E[VWVWK�I�kv`	��K�L;`T�lKe �U�NE[I	K�\^g � � � e�`T��I	K�K-` � � KRe�V�E[I	�^KRI/`T�lE^LA`	�lEa`"\^g�� � �Yqt�lK��N\�e � ` �Wc K I	\�\^`	e�E^ITK � � %&� � %� � � � � %&� � � � � � %&� � � � � � %	E[Ll��� � � � � � � %^GJ� � M_� GiKJ�9K�L�\^`TKJ��KRITK � m � %��&��� % � m ��� % � m � � � %� m � � � k+E^Ll� � m � � � �C� �AKYM�\^�2���9`	K ZNKRVd\aG=`T��KY� � � K�Lle � \^LleP\^gv`T�lK�ITK���ITK�e�KRL�`	Ea` � \ULle/G � `	�
`T�lK�� � �^��K�ef`-GQK � �U��`	e � + k m �?E[Ll� � m k + ��k.GJ�lK�I	KY`T�lK �lI_ef`-K�L�`TI	X �NKRI�`_E � Lle"`	\ � � E^Ll� `T�lKeTKRM�\ULl��`T\)� � �

� + % m � � m % + �
� m � % �&��� � � � �

�
� � �� ��

� m ��� � 
 �� 
 �
�
� � � 
 �� 
 �

� m � � � � 
 � 
 �� 
 � 
 �
�
� � � 
 � 
 �� 
 � 
 �

� m � � � � 
 � 
 � 
 �� 
 � 
 � 
 �
�
� � � 
 � 
 � 
 �� 
 � 
 � 
 �

� m � � � � � 
 � 
 � 
 � 
 �� 
 � 
 � 
 � 
 �
�
� � � 
 � � � � 
 � 
 � 
 �� 
 � 
 � 
 � 
 �

� � � � � � � � � m�p

x�e�X^K�`/E[L�\^`T��KRIJK ��E[�2��VWK^kNGQK"M�\^Lle � ��K�I)~l�*� m�+ � k�`	�lEa` � eRk � �.�tqt��K?e � �*�lVdK"I	\�\[`_e
E[I	K�L�����ZNKRITK�� eT\ `T�NEa` ��� E[Ll� � ��E[I	K�`	��KA\UL�KRe�GJ� � M_� gj\UIT� `T�lK�gj\UITS Ea`�`T�lKAKRLl�
\[g�`T��K���X�L�S � L;� � E^�^I_E[� � qt��K�I	K�E^ITK p )�I	\�\[`_e?\^g�GJ� � M_� � + E[I	K �]\Ue � ` �Wc K�� OiK�VW\aG GiK
M�E^VWM���V�Ea`TK�`T��K�� � � K�Lle � \^LlE^V � `fX \[g
`	��K)I	K1�lITK�e�KRLU`_Ea` � \ULle5G � `T��� � �^��K�ef`tGQK � �U��`	e � m k + k + k + k + ��k
� + k + k + k + k m � k9E[LN� � + k + k + k + k ��� �

� m % + % + % + % + � � + % + % + % + % m � � + % + % + % + % ���
� m � % �&��� %��&��� % � p � %���)�� � � �

� m ��� %��&����� %���� p � %����$)�� �
�

�
�

�
�

� m �.�$� %����.� p � % �&����)�� %��&� p )�� � � � � � � �� ��
� m �.� p � % �&��� p )�� % � m ����)�� �� �� �� �� ,� ,�
� m �.� p )�� %����.� � p )�� ,� ,� , � �� ��
� m �.� � p )�� � , �, 	,
� m � � � � p )�� 	� 	� ��

� � � � � m�+ � � � � � m 
 � � � � � m � 




m^mRp ��z�zTzC� ��K�X�V � eJ� � � KRLle � \^L "l\^I	�?��V�E

� � `	��V � `T`TVWK?K1/]\UI�`�kNGiK?M�E^L��9KRI �Wc K"E��^K�LlK�I_E[V�gj\UIT����VWE�gj\^I*`	��K�� � � K�LNe � \^LlE^V � `fX�\[g
E[L � ITI	KR�9�NM � Z�VdKiI	K1��I	KReTK�L�`	E[` � \^L"\^g ~9b	�jL ��k[`	�lEa` � e � � � � �.z L?`	��KJeTE^� KiLl\[`	E[` � \^L-E^e E[Z]\ c KUk`T�lK?I	\�\^`	e*E^ITK � m � %��&��� % � � � � m ��� % �&����� % � � � � m �.��� %����.� p � % � � � % � m ��� � � � � �C� ��K?M�\^�2���9`	K"`T�lK
� � � K�Lle � \ULlE[V � `fX�gj\^It`	��K�ITK���I	KReTK�L�`	E[` � \^L�GJ�l\UeTK/� � �U��KRe�`JGQK � �U�U` � e � � � % � � % � � � � � � 

� m � % �&��� % � � � ��� � � � 
 �� � � 
 �� � � � ��� 
 ��
� m ��� %����.��� % � � � � � � m � � � � 
 � � 
 �� � � 
 � � 
 �� ��� � � 
 ��� 
 ��
� � �
� m � � � � � � � � 
 � � 


�����
��� 
 ��

z ` � e�E e � �2��VWK���Ea`T`TK�I�`T\ �?��Vd` � ��VWX3E^VdV�`T��K�e�K�g E^M�`T\^I_e�`	\ �lLl� `T��K�� � � KRLle � \^L \[g�`T�lK
I	K1��I	KReTK�L�`	E[` � \^L��

�AK�M�E[L�I	KRM�\^�^L ��
 K�`	��K?M�\UITI	KRe��]\^Ll�9KRLlM�K/Z]K�`fGiK�K�L�`	��K"�)X�LlS � L�L�\^`	Ea` � \UL�E[Ll��`T�lK
� \^I	K�g E[� � V � E[I �5\^�lL���`	E[ZlVdK�E[��� � gPGQK|e�`	E^I�`�G � `T�;`T��K�gj�lLl��E[� KRLU`_E[V*I	K1�lITK�e�KRLU`_Ea` � \UL
k
� m % + % � � � + ��kUE^Ll�"`_E[SUKQ`	��KJS$� ` � � K�e5E[L�` � � e�X�� � K�`TI � M'�lIT\9�9�lM�`5\[gN`T� � e�I	K1��I	KReTK�L�`	E[` � \^L-G � `	�
� `	eTK�Vdg+`	\�\^Z9`_E � L � + % + % � � � % � � � m % + � � � + �C�5qt� � e*M�\^I	ITK�e��]\^Ll�le5`	\ `T��KP`_E[Z�VWKRE^��G � `T��\^LlKM�\UVd�l�-L;\[g � Z]\ �9KRe�� y�\UITK��^KRL�K�I_E[VWVdXUk � � � % � � % � � � � � � M�\UITI	KRe��]\^Ll��e"`T\�`T�lK�`_E[Z�VWKRE^�G � `T� � � M�\^VW��� Llet\[g ��Z]\ �9KRe��



��zTz�zC�
�AKRX�V � eJ� � � K�Lle � \UL "�\^I	�?�lVWE m^m )

1;6 �	6F7�6FC � 6 �

�AK5gj\^VWVd\aG M�VW\UeTK�VWX�w�E^M�\UZleT\^L � e c KRI	e � \UL)\^gU`	��K-"lITKR�l�9K�L�`	�lE[V��9K�I �dc E[` � \^L/\[g�`T��K �AKRX�V
gj\^I	�?�lVWElk�K1��M�K1��`i`	�lEa`JGiKP�lE c KPE^�9\��9`TK���E-VWKRe	eigj\^I	� E^V VWE^L��^�lE^�^K�� ~�KRK�wUx�hJ�/OJ~l�/u?k �3� �
� p�n � ��) n �

���J6
7(��� ��6 �
m �J��K�`TKRIT� � L�KJ`T�lK�� � �-KRLle � \ULlE[V � `fX�\[g `T�lK)~l�*� m + �.I	K1��I	KReTK�L�`_Ea` � \^LNe �&� % + % + % + % + �FE^Ll�

� + % m % + % + % + �C�
���J��K�`TKRIT� � L�K�`T�lK�� � � K�Lle � \ULlE[V � `fX�\[gt`	��K � , I	K1�lITK�e�KRLU`_Ea` � \ULle�� m % + % + % + % + % + ��E^Ll�

� + % + % + % + % + % m �C�
�3�*~���\aG `	�lEa`)`T��K��=,�ITK���ITK�e�KRL�`	Ea` � \UL � mUm % m � % m^m % m � % m � % mUm ���lEUe)E�� � �-KRLle � \ULlE[V � `fX
� �Wc�� e � Z�VWK�Z�X m � � �



m^m 
 �)z����l�JK��9�lM � L��Y�vIT\9�9�NM `J�JK1��I	KReTK�L�`_Ea` � \^LNe

����� </136 � �E����C�� ��7l2 � � �]8�136 �)7�6 ��6FCQ89@.8���2vC �

z L�hQ�lE��9`TKRI ��GQK?ZNKR�UE[L|`T��K M�\ULle � �9KRI	E[` � \^L�\[g �lLN� � Ll��`	��K � ITI	KR���lM � Z�VWK�M�\U�2�N\��
L�KRLU`_eJ\[g5E*��I	\9�9�lM `)ITK���ITK�e�KRL�`	Ea` � \UL��5qt��K �lIT\9M�K��9��I	K/gj\^I)~9b	�&��� � eJg E[� � V � E[I*E[LN��`TI �dc�� E[V��
qt��K ��I	\9�9�lM�`t\^g+`	��K�I	K1��I	KReTK�L�`	E[` � \^LleiM_�lE^I	EUM `TKRI � 
 K��YZ�X � � E[LN� � � k9`T��KP��EA� � ��E[V c E[VW��KRe\[g !$#Uk9M�\^L�`_E � Lle�`	��K � ITI	KR���lM � Z�VWK�I	K1��I	KReTK�L�`	E[` � \^Lle�gj\^I � eT�lM_��`	�lEa` � � � � � � � � � � � � � � �\^LNM�K�KREUM_� � \[g*M�\U��I_e�K GiK `	E[SUK�\^L�VWX � L�`TKR�^I_E[V � � g � � � � � � e � L�`	K��^I_E[V5E^Ll� � �NE[Vdg � L�`TK ��^I_E[V�\^`T��KRITG � eTK �C� "�\^I?~�b��jL � k.`T��K�I	KR���lM ` � \UL � e�� \Ue�`"KREUe � VWX|\^Z9`_E � L�KR��Z�X|`	��KY� K�`	��\9�
\[g �5\U��L���q.E[Z�VWKRE^�����iqt�lK"�^KRL�K�I_E[V
eT\^VW�9` � \^L�`	\�`T�lK ��I	\^Z�VWK�� \[g �lLl� � L���`	��K � I	ITK��9�lM � Z�VWK
M�\U�2�N\UL�K�L�`	e.\^gl`T�lK%�lIT\9�9�lM�`�\[gl`fGi\ � I	ITK��9�lM � Z�VWKiITK���ITK�e�KRL�`	Ea` � \ULle+\[g]E/e � �2��VWKJD � KtE^Vd�UK�Z�I_E
M�E^L"Z]KQ\UZ9`	E � L�K��PgjI	\^� `T��K	�AKRX�V�M_�NE[I_E^M `	K�I�gj\UIT����V�E�kHZ��9`.`T��KiI	KReT��V `�� �P\�ef`_E[L�`�� e�gj\UIT����VWE$�
� L c \^V c K�e�E"�9\^�lZ�VdK)e����&\ c K�I `T�lK ��K�X�Vl�UIT\U�3��E[Ll� � e5Ll\[`-�lE^I�` � M���V�E[I	VdX	��I	EUM ` � MRE[V��Fz L�`	� � e
M_�lE��9`TKRIRk9GiK � L�`	IT\9�9�lM�K�e�\U�-KP`	KRM_��L � ����K�etGJ� � M_��E^ITK�eT� �YM � K�L�`Jgj\^I*eT\^V c�� L��-`	��K ��I	\^Z�VWK��
� L�� \�ef`*M�EUe�K�et\[g.�-\9�9KRI	E[`TK�� � � K�Lle � \ULle��



��z��	�l�JK��9�lM � L��Y�vIT\9�9�lM�`*�JK1��I	KReTK�L�`_Ea` � \^LNe m^m	�

��g?M�\U��I	eTK�GiK�E[VWITK�E^�9X �lE c K|eT� �YM � K�L�`�`T\�\^V�e�`	\�e�\UV c K�`T��K ��I	\^Z�VWK�� Z�X Z�I	�9`	K
gj\^I_M�K�� ��KQMRE[L?MRE[V�M���V�Ea`	KvE[VWV^`	��KiGQK � �U�U`_e
\^g9`T��KiITK���I	KReTK�L�`	E[` � \^Lle
EUeTeT\9M � Ea`	KR�PG � `T�"� � �^�lKRe�`
GiK � �^��`	e � � E^Ll� � � k�E[Ll� �Ne � L��"`	��KE"lITKR�l�9KRLU`	�lE[VNITK�M���I_e � \UL-I	K�V�Ea` � \ULle5GiK�MRE[LY�9K�`TK�I	� � LlK
`T�lKv�?�lV ` � ��V � M � `fX)\^g�KRE^M_�PGiK � �^��`��.qt��K�LP`	��Kv����Vd` � ��V � M � `fX/\[g9`T�lK5GQK � �U��` � � LP`	��K-��I	\9�9�lM�`
I	K1��I	KReTK�L�`	E[` � \^L � e)gj\^��Ll��Z�X�GJI � ` � L�� � � � � � � � k�GJ��KRITK � � E^Ll� � � E[I	K?GiK � �^��`_e\[g/`T�lK�`fGQ\ � ITI	KR�9�NM � Z�VdK�I	K1��I	KReTK�L�`_Ea` � \^LNe1�3qt��K��?�lV ` � ��V � M � `fX�\[g)`T��K�GiK � �^��` � � L;`T�lK
��I	\9�9�lM `*I	K1�lITK�e�KRLU`_Ea` � \UL � e � � � �

�
�
� � 
 � �

� � � � � � � ��z�� � m �
GJ��KRITK � � � E[LN� � � � E^ITKt`	��K*����V ` � �lV � M � ` � KReQ\[g]`T��K)GQK � �U��`	e+� � E[Ll� � � � u�\aG GiK*S�L�\aG
� � � � � � e�`T�lK?� � �^��K�ef`)GQK � �U�U`)\[g5\^LlK � I	I	KR�9�lM � ZlVdK?M�\^�2�]\^L�KRLU`Pe�\�GQK?MRE[L�eT��Z9`	I	EUM ` � `	e
GiK � �^��`	e��jG � `T�*��I	\��]K�I.�?��Vd` � ��V � M � ` � K�e �+gjI	\^� `	��KtV � e�`�� u*\aG `	��Kt� � �U��KRe�` ITKR� E � L � L��/GiK � �^��`
�?�Nef`iZNK)`T��K/� � �^��K�ef`iGQK � �U��`Q\[gFeT\^� K � I	ITK��9�lM � Z�VWK�M�\^�2�N\UL�K�L�`iGJ� � M_��E[�UE � L�GQK �NLl��E^Ll�
K�V � � � LlE[`TK�gjI	\^� `T��K�V � ef` ��hQ\UL�` � L�� � L��|`T� � e"GtEHX^k+GQK�K1���NE[�le�`"`T�lKYV � e�`?\[gJGiK � �^��`	eRk+E^Ll�
� \Ue�`JV � S^KRVdXUk�\^��I_eTK�V c KRe��

x;�-\UITK%��I_E^M�` � M�E[V�E.�(��IT\�E^M_� � e.`T\/�leTKJe�\U�-KiI	K�V�Ea` � \^LNeFGJ� � M_�-ITK�ef`	I � M `+`T��K��]\Ue	e � Z�VWK
M_��\ � M�KRet\[g � I	I	KR�9�lM � ZlVdK"M�\^�2�N\UL�K�L�`_e1��qt��K �lI_e�`�e��lM_��I	K�V�Ea` � \^L � et`T��K�\UZ c�� \^�NeQ\UL�K  � � �� � � e"`	��K�� � �U��KRe�`�GiK � �^��`-\[g�\UL�K � ITI	KR���lM � Z�VWK�M�\U�2�N\UL�K�L�`�� qt��K�e�K�M�\ULl� ITKRVWE[` � \^L � e-E
�^KRL�K�I_E[V � 
 Ea` � \UL�\^g+`	��K�IT�lVdK"�9KR� \^Lle�`TI_Ea`	KR��ZNK�gj\^I	KPgj\^It`T�lK?E[L�` � � e�X�� � K�`TI � ME�lIT\9�9�lM�`*\[g E
I	K1��I	KReTK�L�`	E[` � \^L�G � `	� � `	eTK�Vdg �

� ,�'�����' � ������� �	��� � � �	�3�������/� � ��'�������
 ����� � � �(������� � ')�*� � ��� ' ��I	\ c�� �9K�e
E�e � �2��VWKYGtEHX|`T\ �lLl� \^LlK�\^I"� \^I	K � ITI	KR�9�NM � Z�VdK�ITK���ITK�e�KRL�`	Ea` � \ULle/ZNKRX^\ULl��`T��K�� � �U��KRe�`��
~��3�(�N\�e�K GiK��lE c K"`fGi\ � I	ITK��9�lM � Z�VWK�I	K1�lITK�e�KRLU`_Ea` � \ULle�G � `T��� � �^��K�ef`PGiK � �^��`	e � � E^Ll� � � kG � `T� � � �U��KRe�`�GiK � �^��` c KRM�`T\UI	e��

�
E[Ll� �

�
� ��K�eT�lE^VdVPeTEHX;`	�lEa`�`fGQ\ K�VWK�� K�L�`_e�\^g"`T�lK

I	\�\^`Pe��lEUM�K^k%�3E[LN� � E^ITKE4f\ � L�KR� � g ���
%"� � �� + ��y�\UITKR\ c K�I�k GQK eT�lE[VWV�eTEHX�`	�lEa`"E�M_�lE � L
\[g"e � �2��VWK�I	\�\^`	eRk � � %&� � % � � � � � k*M�\^L�LlKRM `_e � � E[Ll� � � � g�� � � e 4f\ � L�K��;`T\ � � Z��9`�Ll\\[`	��K�I�\[g�`	��K �	� eRk � � � e 4f\ � L�K��3`T\ � � E^Ll� L�\�\[`T�lK�I � � L3`T��K M_�lE � L
k*E^Ll�3KREUM_� � �
� e 4f\ � L�KR� \^LlVdX�`T\�`T��K|eT�lMRM�K�K�� � L�� E[Ll� ��I	KRM�KR� � L�� � � e�� �AK|MRE[L;ITK���ITK�e�KRL�`-`	� � e�G � `	�
E���X�L�S � L;� � E[�UI	E^� Z�X EU��� � L�� EA�9\^` gj\^I KREUM_� \[g � � E[Ll� � � E^Ll� M�\^L�LlKRM ` � Ll��`	��K��Z�X�eTK��^� KRLU`_e/`T\�`T�lKYe � �2��VdK I	\�\[`	ePG � `T� GJ� � M_�A`T��KRXAE[I	KE4f\ � L�KR���Yqt�lK�L E�M_�NE � L � eP`T�lK
eT��\^IT`TK�ef`!�lE[`T��Z]K�`fGiK�KRL `T��K*GiK � �^��`_e � � E^Ll� � � �0"�\UI5K ��E[�2��VWK^k�M�\ULle � �9KRIQ~9b�� o ��E^Ll�-`T�lK
I	K1��I	KReTK�L�`	E[` � \^Lle � m k m k + k + k + k + k + �5E^Ll� � + k + k + k + k �9k m k + � �



m^m�o �)z����l�JK��9�lM � L��Y�vIT\9�9�NM `J�JK1��I	KReTK�L�`_Ea` � \^LNe

�
�

�
� �

�
�

�
�

� �

� � �

�

� �
�

� �
�

� �

� � �

�

� �
�

� ,
�

� �

" � �(� �	� m

r*KRITK $ � � %&� � %&� � %&� � ' � e�E-M_�NE � L�4f\ � L � L�� � � E[Ll� � � k�Z��9` $ � � %&� � % � � %&� � % � � ' � eJL�\^`��
��X�L�S � L � e�`T�lK�\^I	K��=`TKRVdV�e��le5`T�lE[` � g � � % � � � � � � e5E�M_�lE � L 4f\ � L � L���� � E[Ll��� � kU`T��KRL

� � � � � ��� � ��� � � � � � � � � � e�`T�lK�� � �^��K�ef`5GiK � �^��`v\^g
E[L � I	I	KR�9�lM � ZlVdK*I	K1�lITK�e�KRLU`_Ea` � \UL � L
`T�lK%�lIT\9�9�lM�`�ITK���ITK�e�KRL�`	Ea` � \UL"gj\UIT� KR�"gjIT\U� `T�lK � I	ITK��9�lM � Z�VWKtITK���ITK�e�KRL�`	Ea` � \ULle+G � `	��� � �^�lKRe�`
GiK � �^��`	e � � E[Ll� � � � z L `	��K�E^ZN\ c K�K1��E[�2��VWK^kQ`T��K ��I	\9�9�lM�`�ITK���I	KReTK�L�`	E[` � \^L M�\^L�`	E � LNe
� m % m % + % + % � % m % + �$� � � � � � � � � � � � � �&� % + % + % + % m % � % + �C�

qt��K)`T��KR\^I	K�� � e'��I	\ c K�� Z�X�K�ef`_E[Z�V � e�� � L��?`T�lE[`v`T�lK�I	K � eQE?GQK � �U��` c K�M `	\^IiG � `	�Y`T�lK
GiK � �^��`P��KRe	M�I � Z]KR�AZ�X�`T��K-`	��K�\UITKR�(GJ� � M_� � e�E[L�L � � � VWE[`TK���Z�X�E^VdV.`T�lK�I	E � e � Ll��\��]K�I_Ea`	\^I_e
E^e	eT\�M � E[`TK���G � `T��`T�lKYe � �2��VdK�I	\�\[`_e1�Yqt���le/`	� � e"GQK � �U�U` c KRM `	\^I��UK�L�KRI	E[`TKReRk�`	��IT\U���^�A`T�lK
VW\aGQKRI � L��P\��]K�I_Ea`	\^I_e�k[E�eTK1�lE^I	E[`TK � ITI	KR�9�NM � Z�VdKJI	K1�lITK�e�KRLU`_Ea` � \UL��.��g
M�\U��I	eTK^k[`T��KRITK*E^ITKJ\^`T��KRI
GiK � �^��` c KRM�`T\UI	eiG � `T��`T��K"e	E[� KPGiK � �^��`JGJ� � M_���9\�L�\^`*e��lE^ITK/`	� � e=��IT\��NKRI�`fX��

�AKiZ]K�� � L"Z�X"M�\ULle�`TI	�lM ` � L��)E�eTK�����K�LNM�Kv\^glGiK � �^��` c K�M `	\^I_eFe�`	E[IT` � L��)G � `	� �
�
� ~ � LlM�K

��� � % � � � �� + E^Ll���?�le�`�Z]K"L�\UL�� LlK��UE[` �Wc KUk � ` � e �N\�e � ` �Wc K"E^Ll��`T���le � � � � � � e*E�GiK � �^��`E[LN���lEUeJE GQK � �U��` c KRM�`T\^I
� � � �

�
� � � � � � ��z�� � ���

x*V�eT\lk�e � LlM�K ��� � % � � � � + k
� � ��� � � evLl\[`QE?GQK � �U�U` �.r�\aGQK c KRIRk � � � � � � � � � eQE"GiK � �^��`e � LlM�K ��� � � � � % � � � � � � � � %&� � � � + �5�vIT\9M�K�KR� � L�� � L�`	� � e*GiEHXYGiK�M�\ULlef`	IT�NM `

� � � �
�
� � � � � �

� �
�
� � � � � � � � � � � � � ��z�� � �$�

x*L�X I	K�\UI	�9KRI � L��|\^gJ`T��K�VW\aGQKRI � L��|\��NKRI	E[`T\UI	e � L�`T��K�e�K ����K�LlM�K�I	KReT��Vd`	e � L�`T��K ���lE^LU` � `fX
c E[L � eT� � Ll�E4f�Nef`�EUe �

�
� � � � � + �



��z��	�l�JK��9�lM � L��Y�vIT\9�9�lM�`*�JK1��I	KReTK�L�`_Ea` � \^LNe m^m�n

u*\aG M�\^LNe � �9K�I � � � � � � � � � � � � � � � � � � � ��z�� � p �
z g � �� � %�� � � � %��

�
� ��� � + e � LlM�K�� � � � � � etL�\^`�E�I	\�\[` � qt���le

� � � ��� � �
�
� � � � � � � � � � � ��z�� � )��

z gtGQK�M�\UL�` � L��lK M�\^� �?��` � L���� � � `	��I	\^���U�A��L�` � V � `�� � `	e � �
kFGiK �^K�` 
 K�I	\�e � LlM�K��

�
M�\^I��

I	KRe��N\ULl��eJ`	\Y`	��K?� � �^�lKRe�`)GiK � �^��`���qt�lK"\^L�VWX�E[Vd`TKRITLlE[` �Wc K � eJ`	�lEa` � � � � \�MRM���I_e�E^Ll��GiK`	E^S^K/`T�lKP`TK�I	� �
�
� � � � � � � � � % �

�
� � � � � � � � � � � � � � ��z�� � 
$�

Oi�9`"`	� � e c E^L � e���K�e"e � LlM�K `T��K�M�\^� ���9`	E[`T\^I � e�4f�le�`�E^L ��GJ� � M_� GiKYM�E[L � \ c K \U�9`	e � ��K
�:� � M_S � L����3�-e�\U� KQM�\ULle�`	E[L�`+`TK�I	��e �
VdK�E c�� L��/E�eTK�I � K�e
\^g � � � e.GJ� � M_�?E[I	KvL�\^` � L"`	��K'�lIT\��NKRI
\^I_�9KRI���qt���le � � � � � � + ��L�VWKRe	e � � � �

z L�`T��K�K c K�L�`�� � � k9GQK�M�\U�2���9`TK

� � � ��� � � � ��� � � � � � � � ��� ��� � �
� � � � ���

� �
� ��� � � � � � � � � � �

� � %&� � � � � � �
� � � � �

� � % � � � � � � � � � � m �� � � � � � ��� � %&� � � � � � � ��z�� � � �
xi`J`T�lK�\[`T�lK�IJK�LN��\^gF`	��K"M_�lE � L�GQK��lE c K/E^L�E^LlE[VW\^�U\^�lete � `	�lEa` � \UL�� �AK"��K �lL�K

�
�
� � � � � � ��

�
� �
�
� � � � � � 
 � � ��z�� � o �



m � + �)z����l�JK��9�lM � L��Y�vIT\9�9�NM `J�JK1��I	KReTK�L�`_Ea` � \^LNe

E[LN� �lLN�

� � � � � � � 
 � � + � � � �� � � %� � � � � � � 
 � � � ��� � 
 � %&� � � � � � � � � � �3�

� � � � � � ��� � % � � ��� � � � ��z�� � n �
�AK E[I	K"L�\aG � LAE �N\�e � ` � \^L�`	\�K�ef`_E[Z�V � eT��`	��K?K1� � e�`TK�LNM�K?\^gvE c KRM `	\^I)G � `	��GiK � �^��`

� � � � � � � � � � � � � � � GJ� � M_� � e�E[LlL � � � V�Ea`	KR�|Z�X|K c KRITX�� � � k�gj\^I � � E�e � �2��VWK-I	\�\[` �
qt� � e/G � VWV.`T��KRLAZ]K-E�GiK � �^��` c KRM `	\^I)gj\^I)`T��K � � �^�lKRe�`/GiK � �^��`)\^g5`T�lK-�9K�e � I	KR� � I	ITK��9�lM � Z�VWK
I	K1��I	KReTK�L�`	E[` � \^L��+qt��Kt�-\�ef`��UK�L�KRI	E^VUGiK � �^��` c KRM�`T\UI.G � `T��`T� � e GiK � �^��` � eRk[�le � Ll��`	��KJITK�e��lV `_e
\[g.`T�lK"� � e	M��NeTe � \UL�E^ZN\ c K^k �

�
��

� � �

 � � � � � � � � � � �)z�� � m�+ �
��K"e � �2��VdX�M_��\�\UeTK)`	��K"M�\�K ��M � KRL�`	eJeT\?`	�lEa`J`	��K c K�M `T\UI � e*E^L�L � � � VWE[`TKR��Z�XYK c K�I	X�I	E � e � L��
\��]K�I_Ea`	\^I �#"l\^I � �� m % � � � �

�
�  � � � � � � � � � � � �  �

� � � � � � � � � � � � � � 
 �
� � �  �� ��� �

� � %&� � � �  ��
� � ��� � %&� � 
 � ��� ��� � �%� � � � �

� + � � �)z�� � m^m �
qt���leigj\^I � �� m % �  �� ��� �

� � %&� � � �  ��
� � ��� � %&� � 
 � � � + � � �)z�� � m ���

~ � � � V�E[I	VdXUk�M�\ULle � �9KRI � L�� � � m E^Ll� � � � k

 � ��� � % � � � �  
�
� � � %&� � � � + %

�  � ��� � % � �
� � � �  �

� � ��� � %&� � � � + � � �)z�� � m �$�



��z��	�l�JK��9�lM � L��Y�vIT\9�9�lM�`*�JK1��I	KReTK�L�`_Ea` � \^LNe m � m

z ` � eJM�VdK�E[ItGiKPMRE[L�e�\UV c K�`	��KReTKPK����lE[` � \^LleRk9eTEHX�G � `T�� 
� � m ��qt���le

�
K � � ef`_eJE[Ll��e�\ �9\�KRe

`T�lK"E^e	e�KRI�`	KR�YI	K1�lITK�e�KRLU`_Ea` � \UL��

qt��K�eTKRM�\^Ll�-`	KRM_��L � ����K*GiK*�leTKJ`T\�ITK��9�lM�K ��IT\9�9�NM `QI	K1�lITK�e�KRLU`_Ea` � \ULle � e � ,�'�����' � �
� �(� ����� � � ��� � �����|qt� � e � e c K�I	X�K�E^eTX�`	\�E.�3�lVdX���z g�eT\^� KY\^gt`T��K���\[`	e � L E|��X�L�S � L
� � E[�UI	E^� \^gfkve	EHX^k5E�e � �2��VdK�D � K�E[VW�^K�ZlI	E|E^ITK��9K�VWK�`	KR��kv`T��K�I	KReT��Vd` � e?`	��K�� � E[�^I_E[� \[g/E
eTK�� � � e � �2��VWK�e���ZNE[VW�^K�ZlI	E�\[g+`T��K�\UI � � � LlE[V�E^Vd�UK�Z�I_E3�.z g+`	��K�\^I � � � LlE[V�� � E[�UI	E^� GiEUeQ��E^ITSUKR�
G � `T� � L�`TK��UK�I_eJ`	\ � Ll� � M�Ea`	K?E[L � I	ITK��9�lM � Z�VWK"I	K1��I	KReTK�L�`_Ea` � \^LFk�`T�lK"`TI	��LlMREa`	KR�|� � E[�UI	E^� G � VdV
I	K1��I	KReTK�L�`*E2�lE[IT` � M��lVWE^I � I	ITK��9�lM � Z�VWK�I	K1��I	KReTK�L�`	E[` � \^L�\[g.`T��K�e���ZNE[VW�^K�ZlI	E(�5u*\aG � g�GiK"M�\^L3�
e � �9KRI�`fGi\ � I	ITK��9�lM � Z�VWKJITK���I	KReTK�L�`	E[` � \^Lle \^gN`	��K*\^I � � � LlE[V�E^Vd�UK�Z�I_E*`	��K�I	K*E[I	K*E^e	eT\�M � E[`TK��"`fGi\
� ITI	KR�9�NM � Z�VdK�I	K1��I	KReTK�L�`_Ea` � \^LNe�\^g)`	��K|eT��ZlE[VW�^KRZ�I_E3�3z g/GiK|M�\U�2�lE[I	K�`	��K ��I	\9�9�lM�` I	K1�lITK1�
eTK�L�`	E[` � \^Lle�gj\^I	� KR��Z�X�ZN\^`T��`T��K-ITK���I	KReTK�L�`	E[` � \^LleJ\^g5`T�lK?gj��VWV�E[VW�^KRZ�I	E�E[Ll��`	��\UeTK?\^g5`T�lK
eT��ZlE[VW�^KRZ�I_E�k � `v`	��ITLNe5\^��`5`T�lE[`vKREUM_� � I	ITK��9�lM � Z�VWK�M�\^�2�N\UL�K�L�`v\^g `T��K=�lIT\9�9�lM�`vI	K1��I	KReTK�L�`	E.�
` � \^L-\[gl`T��KJeT��ZlE[VW�^KRZ�I_E*�lEUe.E/� � E[�UI	E^� GJ� � M_� � e E  �lE^I�` �*\^gNE)� � E^�^I_E[� \[g E[L � I	ITK��9�lM � Z�VWK
M�\U�2�N\UL�K�L�`)\^g�`T��K*��I	\9�9�lM `/ITK���I	KReTK�L�`	E[` � \^L�\[g�`	��K�gj��VdV�E^Vd�UK�Z�I_E � L�`T��K eTK�LleTK"`	�lEa` � ` � e
\^Z�`	E � L�K���E^�UE � L�Z�X��9K�VWK�` � L�� `	��K"e	E[� K��9\[`_eJE^etZ]K�gj\^I	K��

qt��Kt�9` � V � `fX"\^gl`	� � e�`TKRM_�lL � ����KiV � K�e � L�`T��K �]\Ue	e � Z � V � `fXP`	�lEa`�`	��KJe���ZNE[VW�^K�ZlI	E � e���I	\����
�lM�`	e)� EHX�Z]K?KREUe � K�I*`T\��9K�E[V.G � `	��`T�NE[L�`	��\UeTK"\[g `	��K"gj��VWV�E[VW�^KRZ�I	E(�tz L �lE[IT` � M���V�E[I�k � g5GiK
�9KRVdK�`TK)eT\^� K*�9\^`	eie�\P`	�lEa`Q`T��K)ITKR��E � L � Ll�"E[VW�^K�ZlI	E � e � L�`T�lK)eTK�I � K�e � � k�`T�lK=��I	\����lM `_evM�E^L
Z]K�M�E^VWM���V�Ea`TK����le � L���`	��K?GiK�VWV�� S�L�\aGJL�`TK�M_��L � �U�lK?\[g �5\U��L���`_E[Z�VWKRE^������"l\^I*K1��E[�2��VWK^klZ�X
�9KRVdK�` � L���\^L�K��9\^`tgjIT\U� � , GiKP�^K�` � �[k � �^k � � � � � k�\^I � � � � � � � � k�KREUM_��\^g+GJ� � M_�� eJe�\U�-KRGJ�lEa`JK�E^e � KRIt`T\��9KRE^V�G � `	���

OiK�gj\^I	K6��IT\ c�� L��A`T��K�M�\UITI	KRM�`TL�K�eTe�\[g)`T��K�� K�`	��\9�;\[gE�NE[IT`	eRk5VdK�`Y�le M�\ULle � �9KRI E^L
K ��E^�*�lVdK�� x�e|E �lITKRV � � � LlE^ITXUkPL�\[`	K `T�lE[`�gj\^I � �[k � � K���~l�*� m�+ � k/`T��K e ���lE^ITK \[g-`T�lK
`TKRL�� � � � KRLle � \^LNE[VtITK���I	KReTK�L�`	E[` � \^L
k � m k + k + k + k + � � e � �dc K�L�Z�X ���9k + k + k + k + � � � + k m k + k + k + � �� + k + k + k + k + �C�Jqt� � e � e)KRE^eTXY`	\�eTK�K"Z]KRMRE[�leTK�`	��K��lI_e�`E� � KRM�K�gj\^VWVd\aG*e*gjIT\U� `	��K?I	��VWK"gj\UI*`T�lK
� � �^��K�ef`*GiK � �^��`*\^g E2��I	\9�9�lM�`*ITK���ITK�e�KRL�`	Ea` � \UL��5qt��K?eTKRM�\^Ll��gj\^VWVW\aG*etgj\^It`	��K"I	��VdKPgj\UIJ`T�lK
eTKRM�\ULl��� � �U��KRe�`*GiK � �^��`Rk9\UIt`T��K�I	��VWK)gj\UIt`T��K"E^L�` � � eTX��-� K�`TI � M ��I	\9�9�lM `*\^g.E^L � I	ITK��9�lM � Z�VWK
I	K1��I	KReTK�L�`	E[` � \^L�G � `T� � `	eTK�Vdg ��b�eTK?\^g�`T��K �AKRX�V � � � K�LNe � \^L�gj\UIT����V�E�ITK c K�E[V�eJ`T�NEa`�`	��K � � �
� K�Lle � \^L?\^g�`T�lK ���9k + k + k + k + � I	K1�lITK�e�KRLU`_Ea` � \UL � e0) p E[LN��`T�NEa` \[g�`	��K � + k m k + k + k + � � e p )9kae�\)`T�lK
I	K���E � L � L�� ITK���ITK�e�KRL�`	Ea` � \UL � et\^LlK"� � � KRLle � \^LNE[V k � � K�� � ` � e � + k + k + k + k + �C�=� ��g M�\^��I_eTK^k�`T�lKReTK
I	KReT��V `_evMRE[L�Z]K�\^Z�`	E � L�K�� Z�X-� \^I	K*K�VWK�� KRLU`_E[I	X?� KRE^Lle�� ��u*\aG3VWK�`v�lev`TI	X�`T\?M�\^�2���9`	K*`T�lK
e �U�NE[I	K)\^gF`T�lK � , ITK���I	KReTK�L�`	E[` � \^L � m k + k + k + k + k + � �.qt� � e � et`T��K�eT��E[VWVdK�ef`JI	K1��I	KReTK�L�`	E[` � \^L�\[g� , kNG � `T�A� � � KRLle � \^L � � �)x*�UE � L�`	��K-IT��VWKRe*gj\^I�`T��K�� � �U��KRe�`)GiK � �^��`)E^Ll�|eTKRM�\^Ll��� � �^�lKRe�`
GiK � �^��`J� �Wc K��&��k + k + k + k + k + �5E[LN� � + k m k + k + k + k + �vE^e � ITI	KR�9�NM � Z�VdK�M�\^�2�N\UL�K�L�`_et\[g.`T��K



m ��� �)z����l�JK��9�lM � L��Y�vIT\9�9�NM `J�JK1��I	KReTK�L�`_Ea` � \^LNe

��I	\9�9�lM `�ITK���ITK�e�KRL�`	Ea` � \UL���x M�\^�2����`	Ea` � \UL ITK c KRE^VWe�`T��K � I?� � � K�LNe � \^Lle"`T\|Z]K �$) m �jZ]\[`	�
\[g�`	��K�� � �C�Pqt���le*`	��K?I	K���E � L � L��YI	K1�lITK�e�KRLU`_Ea` � \UL � e � � � � � K�Lle � \^LlE^V&�)zfe � `*� m k + k + k + k + k + �
\^I�� + k + k + k + k m k + ��� D
K�`��le��leTK-`T��K � K�`	��\9�A\^g'�lE^I�`_e�k+�9K�VWK�` � L���`	��K ��g `T� e � �2��VWK�IT\�\^`)`	\
VWKRE c K?�le�G � `T��`T��K � � E[�UI	E^� gj\UI � � �Pu*\aG GiK?S�L�\aG `	�lEa`2� m k + k + k + k + �*e ���lE^ITK�� � L � � � e
�&��k + k + k + k + � � � + k m k + k + k + � � � + k + k + k + k + � ��qt��K��-K�`T��\9� \^g=�lE[IT`	e?`TKRVdV�e��le"`	�lEa`-KREUM_� \[g
`T�lKReTK�M�E^L Z]K�\^Z�`	E � L�K�� gjIT\U� `T��K � I	ITK��9�lM � Z�VWK�I	K1�lITK�e�KRLU`_Ea` � \ULle � L `T��K �=, ��IT\9�9�NM `�Z�X
�9KRVdK�` � L��Y`	��K���g `	�|I	\�\^`���qt� � e)M�VWKRE[I	VWX�Gi\^I	S9etgj\^I�`T��K��lI	e�`*`fGi\(��y|\^I	K�\ c KRIRk9GiK�eTK�K"`T�lE[`
GiK/���le�`�M_��\�\UeTK*� + k + k + k + k m k + �QE^ei`T�lK �lLlE[V�I	K1�lITK�e�KRLU`_Ea` � \UL�\[g � , �

�AK ��IT\9M�K�KR��`	\?EP� \^I	Ktgj\^I	� E^VlM�\ULle � �9KRI	E[` � \^L-\[g]`T��K��-K�`T��\9� \^g5�NE[IT`	e��.DFK�` � Z]K
E?e � �*�lVdK/D � K)E[VW�^KRZ�I_EPG � `	��E"ZlEUe � e5\^gFe � �2��VWK�I	\�\^`	e $ � � '$� ~�KRVdK�M `tE?eT��ZleTK�`Rk $ � � ' � $ � � '
E[LN�|VWK�` � � ZNK�`T�lK eTK�� � � e � �*�lVdK E[VW�^KRZ�I	EYGJ� � M_� � e/�UK�L�KRI	E[`TKR��Z�X�`	��K � � � � ePE[Ll� �

�
� � � e1�

qt��K�hiE[IT`	E^LAeT��ZlE^Vd�UK�Z�I_E�k � � \^g � � � e�M�\UL�`	E � L�K�� � LA`	��K�hiE[IT`	E^LAeT��ZlE[VW�^KRZ�I_E�k ��\[g � �
qt��K��)X�LlS � L�� � E^�^I_E[��gj\^I � � � et\^Z�`	E � L�K���gjI	\^�&`T�NEa`*\[g � Z�X��9KRVdK�` � L��-`T��K�E.�(��IT\���I � E[`TK
�9\^`	e��

~��3�3�]\UeTK � � e EAGQK � �U��`�\[g/E�I	K1��I	KReTK�L�`_Ea` � \^L�\[g � E^Ll� � � � e E[L�EUeTeT\9M � Ea`	KR�
GiK � �^��` c KRM�`T\UI�

����� � � � � � � � � � �)z�� � m�p �
qt��KRL � � � eJE-GiK � �^��` c KRM�`T\UIQgj\UIJ`T�lK � Ll���lM�K���I	K1�lITK�e�KRLU`_Ea` � \ULY\[g � � k�e � LlM�K � g � � � � � k

� � � � � � � � � � � � � � �)z�� � m )��
u*\aG `T�lK*GQK � �U��` � L `	��K � Ll�9�lM�KR� I	K1��I	KReTK�L�`	E[` � \^L
k ��k^�lEUe `T��K ��IT\��NKRI�`fX � ��� � � � � ��� � �
Z��9`/� � / K�I_eJgjI	\^� � Z]KRMRE[�leTK � `)M�E^L�ZNK"K1����ITK�eTeTKR��K�L�` � I	K�VWX � L�`TKRIT��eJ\^g.`	��K�� � � e��vz g�GiK
GJI � `	K

� � � � � �
�


� � � � � %"� � � ���!� %&� � � � � �

� �
�


� � � � � %&� � � ��� � %"��� � � � � � �)z�� � m 
$�



��z��	�l�JK��9�lM � L��Y�vIT\9�9�lM�`*�JK1��I	KReTK�L�`_Ea` � \^LNe m ���

GiK?e�KRKP`T�lE[`*`T�lK�eTKRM�\ULl��`TKRIT� � e ��I	KRM � eTK�VWX � �Jqt� � e � e)e�\�Z]KRMRE[�leTK"K c K�I	X � � � e�E�V � L�KRE^I
M�\U�?Z � LlE[` � \^L�\[g � � � eJE[Ll��Z]KRM�E^�leTK)`	��K �lI_ef`t`	K�I	� c E[L � eT��KRet\UL�K c K�I	X � ���

�AK"eTK�KPgjI	\^� s � ��� �)z���� m 
$�Q`T�lE[` � �lEUeJK ��EUM `TVWX�`	��K?e	E[� K���X�L�S � L�M�\�K	�YM � K�L�`	e
G � `T�;ITK�e��]KRM�`-`	\�`	��K � � e�E^e � � `	eTK�Vdg �;qt�lK��)X�L�S � L3M�\�K ��M � KRL�`	e-G � `	� I	KRe��]KRM ` `	\ � �
E[I	K�\^Z�`	E � L�K��;e � �*�lVdX;Z�X;�9I	\��(� � Ll� `T��K|I	K���� � e � `	K|M�\�K	�YM � K�L�`_e gjIT\U��`	��\UeTK�\[g � � z L
�lE^I�` � M���VWE^IRk � g�� � eQ`	��KP� � �U��KRe�`tGQK � �U�U`t\[g.E?I	K1��I	KReTK�L�`_Ea` � \^L�\^g � k � � eiE�� � �^��K�ef`tGiK � �^��`
\[gN\^L�KQ\[g�`	��K � I	ITK��9�lM � Z�VWKQI	K1�lITK�e�KRLU`_Ea` � \ULle
M�\UL�`	E � L�K�� � L"`T�lKQI	K1��I	KReTK�L�`_Ea` � \^L�\^g � ��E[I � e � L��
gjI	\^� `	��K"I	K1��I	KReTK�L�`_Ea` � \^L�\[g � � "�\UI*K ��E^�*�lVdKUk9`T��K6� m k m �iITK���ITK�e�KRL�`	Ea` � \UL�\^g � � � ~9b��&�����
M�\UL�`	E � Lle.`	��K�� m �.ITK���I	KReTK�L�`	E[` � \^L-\[g � � � ~�b��&�����5GJ��K�L GiKJ\^Z9`_E � L�`	��K�~9b	�&����Z�X-�9K�VWK�` � Ll�
\^LlKP��\[`JgjI	\^� `	��K"��X�L�S � L�� � E^�^I_E[� \^g�~9b	���$�C�

qt��K*I	K1��I	KReTK�L�`_Ea` � \^L�EUeTeT\9M � Ea`TK��-G � `	� � � e5\^Z�`	E � L�K�� Z�X-\��]K�I_Ea` � Ll��\^L `T�lK�GiK � �^��`
c K�M `	\^IJgj\UI � G � `T�|E^VdV�`	��K?VW\aGiK�I � L�� \��NKRI	E[`T\^I_e � � � % � � � � ���tz ` � eJK�E^eTXY`	\�e�KRKP`T�lE[`�gj\UI
E[VWV c K�M `	\^I_e�� � L�`	� � e*ITK���ITK�e�KRL�`	Ea` � \UL
k � g � � �� � � `	��K�L�� � � � � + �

u*\aG M�\^Lle � �9K�I�`fGQ\ � ITI	KR�9�NM � Z�VdK�I	K1��I	KReTK�L�`	E[` � \^LleRk � � � E[Ll� � � � \[g�}-kJGJ��K�I	K
� � E[Ll� � � E[I	K�`	��K � IY� � �^�lKRe�` GiK � �^��`_e1� x)eTeT\9M � Ea`	KR� G � `	�3`T��K�e�K|E^ITK�`fGi\ � I	ITK��9�lM � Z�VWKI	K1��I	KReTK�L�`	E[` � \^Lle \^g � � k � �

�
� E[Ll� � �

�
� � u*\aG(M�\^Lle � ��K�I `T�lK ��I	\����lM `�I	K1�lITK�e�KRLU`_Ea` � \ULle

� � � 0 � � � E[Ll� � �
�
� 0 � �

�
� ��z L��UK�L�KRI	E^VN`	��KReTK"E[I	K/ZN\^`T��ITK��9�lM � Z�VWK 

� � � 0 � � � � � �
�

� � � � � � � � � �)z�� � m )��
E[LN�

� �
�
� 0 � �

�
� � � � �

�
� � � �

�
� � � �'� � �)z�� � m 
$�

��K�GiE^LU`J`	\�e���\aG `T�NEa`Jgj\^I*eT\^� K � � % � � � � � � %  � ��� u�\aG M�\^Lle � ��K�It`T�lK�� � �U��KRe�`*GiK � �^��`
c K�M `	\^IP\[g � �

�
�

��z ` � e"E[LlL � � � V�Ea`	KR�AZ�X � � � %&� � � � ��E[LN��E^VWeT\�Z�XAE[VWV `T��K � � � %&� � � �E�
qt���le � ` � e-EA� � �U��KRe�`�GiK � �^��` E[V�e�\�gj\UI � E^e�GQKRVdVtE^e?gj\^I � � kQE[Ll� `	���le �9K �lLlKRe�\^L�K�\[g
`T�lK � �

�

� e���qt���le�K c KRITX�e	M_��K�� K"\^g � �
�
� 0 � �

�
� M�\^I	ITK�e��]\^LN��et`T\�\^L�K"\^g�`T��K-eTM_�lK�� KRe�\[g

� � � 0 � � � G � `	��`T��K"E��3��I	\���I � E[`TKP�9\[`_eJ�9K�VWK�`	KR���



m � p �)z����l�JK��9�lM � L��Y�vIT\9�9�NM `J�JK1��I	KReTK�L�`_Ea` � \^LNe

z L ITK��9�lM � L�� ��I	\9�9�lM `"I	K1�lITK�e�KRLU`_Ea` � \ULle)gj\^I?~9b	�&����k � ` � e"M�VWKRE^IP`T�lE[`�`T��K���I	\9�9�lM�`
\[g � I	ITK��9�lM � Z�VWK�I	K1�lITK�e�KRLU`_Ea` � \ULlevM�\^L�`	E � Llev\^L�VWX�K � `T�lK�I � L�`TKR�^I_E[V e�� � L�\^Ii�lE[Vdg � � L�`TKR�^I_E[VNe�� � L
I	K1��I	KReTK�L�`	E[` � \^Lle��3z L ��X�L�S � L;V�E[Ll�^�lE^�^K^kv`T��K hiE[IT`	E[L ��Ea`TI � � � e `T��K�L�����ZNKRI ��� qt�lK
�)X�LlS � LAM�\�K	�YM � K�L�`P\[g�`T�lK�� � �^�lKRe�`/GiK � �^��` � ePE�e � Ll�^VWK � LU`	K��UK�I �/qt��K-VW\aGQKRI�GiK � �^��`	e/E[I	K
\^Z�`	E � L�K��AZ�X�e���Z�`TI_E^M ` � Ll��`T��K ��gjI	\^� `T��K�� � �U��KRe�`"GiK � �^��`���qt���Ne � gt`	��K�M�\�K ��M � KRL�`"\[g
`T�lKY� � �^��K�ef`"GiK � �^��` � e�\9����k+`T��K�M�\�K	�YM � K�L�`"\[gtK c K�I	X|GiK � �^��` � e"\��l����qt�lK�\��l�9L�KRe	e�\UI
K c K�L�LlKRe	et\[g.`T��K�`	��KP`fGi\ � I	ITK��9�lM � Z�VWKPITK���I	KReTK�L�`	E[` � \^LleQ`T���le)�9K�`	K�I	� � L�K�et`T�lK�\��l�9L�KRe	eJ\UI
K c K�L�LlKRe	et\[g.E^VdV `	��K � ITI	KR�9�NM � Z�VdKPI	K1��I	KReTK�L�`_Ea` � \^LNe � L�`T��K � I �lIT\9�9�lM�`��

qt��KvE^LlE[VW\^�U\^�le�M�\^LlM�K1�9`�gj\UI+~9b��&��� � e/� �����%���+�-,0�+qt�lK�gj��Ll��E^� K�L�`	E^V^I	K1��I	KReTK�L�`	E[` � \^L
� e.e	E � ��`	\)�NE c K5`	I � E[V � `fX � m �+s c K�I	XPGQK � �U��` � L?`	� � e.I	K1��I	KReTK�L�`_Ea` � \^L � e.\^Z�`	E � L�K���gjI	\^� � m k + �
Z�X-eT��Z9`	I	EUM ` � L���E�IT\aG3\^g]`	��KPhiE^I�`_E[L���Ea`	I � ���.u�\aG M�\ULle � �9KRI�`T��K ���lE[L�` � `fX m � � �%� � � � � �
"�\UI � � m kU`T� � e � e 
 K�I	\lk�GJ� � VWK)gj\^I � � ��k � ` � eQ`T�lITKRK���qt���le � gFGiK)MRE[V�M���V�Ea`	K*gj\^ItE[L�X GiK � �^��`
� � � % � � �+\[g]E[L � I	ITK��9�lM � Z�VWKvI	K1��I	KReTK�L�`_Ea` � \^L"`T��K ���lE[L�` � `fX � � � � � � �j� \9� ��� k � `��?�le�` ZNKi`T�lK
e	E[� K�E^e � ` � eJgj\^IJ`	��K�� � �^��K�ef`*GiK � �^��`��Qqt���Neigj\^IJ`	��KP`T��I	K�K"� � � K�LNe � \^LlE^V
I	K1��I	KReTK�L�`	E[` � \^L
GiK��lE c K � m k + ��kE� � m k m ��kvE[LN� � + k � m � kvGJ�lK�I	K � � � � � � � e m k m kvE^Ll� � ����z ` � e�M�VWKRE^I-`T�lE[`
`T�lK"`TI � E[V � `fXUk � � � � � � �j� \9�6�$� kN\[gvE�I	K1��I	KReTK�L�`_Ea` � \^L � L�`T��K	��I	\����lM `�\^g `fGQ\ � I	ITK��9�lM � Z�VWK
I	K1��I	KReTK�L�`	E[` � \^Lle � ei`T��K"eT��� \[gF`	��KP`TI � E[V � ` � K�e �j� \9� ���Q\[g.`T��K"M�\^�2�]\^L�KRLU`_e1�

z g�GQKJVW\�\^S?E[`5`T��K)hiE^I�`_E[L ��Ea`	I � �"gj\^I � � kUGQK*eTK�Kt`	�lEa` � � � � � � � + �j� \9��� � m � �qt���leAKRE^M_� � I	ITK��9�lM � Z�VWK I	K1��I	KReTK�L�`	E[` � \^L \[g � � M�E^L ZNK3M_�lE[I_E^M�`TKRI � 
 K�� Z�X E L����?Z]K�I� � � � � � � � � \���� � m ��GJ��KRITK�`	��K�� � �^��K�ef`�GiK � �^��`-\^g�`	��K�ITK���I	KReTK�L�`	E[` � \^L �lEUe�M�\��K	�YM � KRLU`_e � � � % � � % � � � � � � � �AK"eTK�K)`T�NEa`*K c K�I	X GQK � �U�U` � L�`	��K � I	I	KR�9�lM � ZlVdKPI	K1��I	KReTK�L�`	E[` � \^LG � VdV.�lE c K"`T��K-eTE^�-K c E[VW��K"gj\UI �*� "�\^I/E ��I	\9�9�lM�`)\[g5I	K1�lITK�e�KRLU`_Ea` � \ULle�k � � E[Ll� � � k K�E^M_�� ITI	KR�9�NM � Z�VdK�M�\^�2�N\UL�K�L�`P�lE^e/`	��K c E[VW��K � � �2� � � � � �2� � � � �2"l\^IPK ��E^�*�lVdKUkFM�\ULle � �9KRI
) ! 0 ) ! � L ~9b���)�� kQ`T�NEa` � e � + k + k + k m � 0 � + k + k + k m � � � + k + k + k ��� � � + k + k m k + �C� �AK��lE c K�2��� + % + % + % + % m ��� � p % �2��� + % + % + % ����� � o � �(�j� \9� )�� % �2��� + % + % m % + ��� � �(� �AK I	K�gjKRI�`	\
`T�lK � I	ITK��9�lM � Z�VWKPITK���I	KReTK�L�`	E[` � \^LleiG � `T��E �3�9KR� c E^Vd�lK�\[g � E^e ��� '��*��
��%� ,1����� ���*�����

"�\UI � � k�`	��K�I	K�E[I	K�`fGi\-M�\^LA4f�l�UE^M�XYM�V�E^e	e�K�eiGJ� � M_��E[I	K/� �Wc K�L�Z�X � � � � �j� \9� ��� k
e � LlM�KY`	��K�V�E^e�`-M�\^VW��� L \[gJ`T�lK�hiE^I�`_E[L ��Ea`TI � � � e�� �Wc K�L KRL�` � ITKRVdX�Z�X�K c KRL � L�`TKR�^KRI	e��|z g� � m k5`	��K�I	K1��I	KReTK�L�`	E[` � \^L � e�E e�� � L�\UI�ITK���I	KReTK�L�`	E[` � \^L��;qt� � e Ll\^� K�LlM�VWE[`T��I	K�� E^S^K�eeTK�LleTK�K c KRL�gj\UI � � GJ� � M_� � e/`T��K�M�\^�2��VWK ��gj\^I	� \^gJ�*���$�C�-qt��K�e�� � L�\UI/I	K1�lITK�e�KRLU`_Ea` � \ULle
E[I	K�e�KRK�L�`T\ Z]KP`T��K��lE^V g � � LU`	K��UI	E^V E^L��^�lVWE^IJ�-\U� K�L�`T��� ITK���ITK�e�KRL�`	Ea` � \ULle��

"�\UI�`T��K/E[VW�^KRZ�I	EUe � � kUGiKt`	E^S^K � � � � � � � � � � � � � � �j� \9� ����� ��K�M�E^L eTK�K*`T�lE[`
`T� � e)G � VWV.GQ\UITS�Z�X�`	E^S � L��Y`T��K-e���� \^g�`T��K��lI	e�`RkN`T� � I_��k
��g `T�
k ������ K�VWK�� KRLU`_e � L�E�I	\aG \[g
`T�lK�hiE[IT`	E[L���Ea`	I � ��E[LN��L�\^` � M � L��-`T�lE[` � `_e c E[VW��K � e�E[VWGiEHX9eiK c K�L��



��z��	�l�JK��9�lM � L��Y�vIT\9�9�lM�`*�JK1��I	KReTK�L�`_Ea` � \^LNe m ��)

qt��K�E[VW�^KRZ�I	E � � � e"eTV � �^��`TVWX|� \^I	K M�\^�2��V � M�Ea`	KR����" � I	e�`�GQK L�\^` � M�K-`T�lE[`�gj\^I"E^L�X
I	\aG \[gF`	��K?hiE[IT`	E^L���Ea`	I � ��kU`	��K"eT��� \[g+`T��KPV�E^e�`i`fGi\-K�L�`TI � K�e � etE[L�K c K�L�L��l�?Z]K�I � qt���le
GiK/MRE[LY`_E[SUK � � � � � � � � � � � � \�� ���C�5u*K1��`tM�\^Lle � ��K�Ii`T��KPM�EUe�K/L�K c KRL�� z g+GiK�`_E[S^K)`T�lK
eT��� \^g+`	��K �lI_ef`�k�`T� � I	�
k ��g `T�Fk�� ���QK�VWK�� K�L�`_eJ\[g E IT\aG \^g+`	��K�hiE[IT`	E^L���E[`TI � ��k � ` � e*E^VdGtEHX9e
K c K�L��tqt���leJgj\UI*L�K c K�L
kNGQK"M_�l\�\�e�K � � � � � � � � � � � � � � � � �j� \9� ��� ��"l\^I*L�\9���
klGiK
`	E^S^K � � � � � � � � � � � � � � � � � � � � � � � � � � � �3� �-\9� ��� �

x�e+E[LPK ��E[�2��VWK^k�M�\ULle � �9KRI�`T��Ki~l�*� m + �]�9KRM�\^�2�]\Ue � ` � \UL/\^g5� + k + k + k m k + � 0 � + k + k + k m k + ��k
� � K�� m 
�0 m 
3�iqt��K m 
 �lE^e � ��� m E[Ll��� � � �� �tqt���leJ`	��K � ITI	KR�9�NM � Z�VdK�I	K1�lITK�e�KRLU`_Ea` � \ULle� L�`T��K ��IT\9�9�NM `QG � VWVl�lE c K � � � � � + �j� \9� ���5E^Ll� � � � m �.qt�lK)E^M�`T�lE^VN�9K�M�\U�*�]\Ue � ` � \^L
� e	� + k + k + k �9k + � � � + k + k m k + k + � � � m k + k + k + k + ��klK�E^M_� � � KRM�K?\[g5GJ� � M_�|�NE^eJ`	��K*��IT\��NKRI c E[VW��KRe
\[g � � E[Ll� � � �

x*L�K ��E[� � LlEa` � \UL�\^g
`T��K?hiE^I�`_E[L���E[`TI � ��gj\UI � , I	K c KRE^VWe5`T�lE[` � � � � � � � � � � � �� � �$�j� \9�6�$� kFeT\�GQK M�E^L�`_E[S^K � � � � � � � � � � � � ���j� \9� ��� �-~ � � � V�E[I	VdXUk�gj\^I � � k�GiK
eTK�K�`	�lEa` � � � � � � , � � � � �-\9� ���*�9K�`	K�I	� � L�K�e*`	��K?M�\ULA4f����E^M�X�M�V�E^e	eTKRe��tqt�lK?E[VW�^KRZ�I	EUe
� � %�� � %*E[LN� � 	 �NE c KP\^L�VWX�E e � L��UVdK�M�\^LA4f����E^M�X�M�V�E^e	e1�

x�e5E^L�K1��E[�2��VWKJ\[gl`	��Kt`TK�M_��L � ����KRe5� � e	M��le	eTKR� � L-`T� � e5M_�NE.�9`	K�I�k[VdK�`5�le5M�\^Lle � ��K�I `T�lK
�9K�M�\^�2�]\Ue � ` � \UL?\^g��&� % + % + % + % + % + �%0���� % + % + % + % + % + � � ��) m 0 �$) m�� L � , �.qt�lK ���9k + k + k + k + k + �
� e � L�`T�lK�M�\ULA4f����E^M�X�M�V�E^e	e � � �3� �-\9� ����k]eT\�E^VdV+`T��K-M�\U�*�]\^LlK�L�`	e � L�`	��K��lIT\9�9�lM�`)G � VdV
Z]K � L `	��KYM�\ULA4f���UEUM�X�M�VWEUeTe � � p � m � � \�� �$�C��hQVWKRE^ITVWX|\^LlK � I	ITK��9�lM � Z�VWK�M�\^�2�]\^L�KRL�`
�lEUe�� � �^��K�ef`?GiK � �^��` � p k + k + k + k + k + �C��b�e � L���`T��K�IT�lVdK gj\UI"`T�lK�e�K�M�\ULl��� � �U��KRe�`?GiK � �^��`"GiK
�lLl�Y`T�lE[` � p % + % + % + % + % + � � �&� % � m % + % + % + % + � � �&� % m % + % + % + % + � � eiE"� � �^�lKRe�`QGiK � �^��`v\[gFE^L
� ITI	KR�9�NM � Z�VdKPM�\U�2�N\UL�K�L�`���u�K ��`JGQK/�leTK�`	��KP�-K�`T��\9��\[g �NE[IT`	eRk�e�`TI � S � L��?`T��K�e � ��`T��I	\�\^`v`	\
I	KR�9�lM�K �=,"`T\ � � �*qt��K���IT\9�9�NM `	e � L � � ��EHX�ZNK�M�E[V�M��lVWE[`TKR��Z�X��5\^��Ll��`	E^Z�VdK�E[����k]G � `	�
`T�lK�ITK�e���Vd` �&� % + % + % + % + � 0 ��� % + % + % + % + � � � p % + % + % + % + � � �&� % m % + % + % + � � � + % � % + % + % + � �
qt���le)`T��K�� , ��I	\9�9�lM `PM�\ULU`_E � Lle*� p k + k + k + k + k + � � �&��k m k + k + k + k + � � � + k ��k + k + k + k � �tGJ��K�I	K �
� e*E-L�\^L�� L�KR�UEa` �dc K � L�`TKR�^K�I ��u*K1��`�k�VWK�`*�leJ�Ne�K/`T�lK �lE[IT`	et� K�`	��\9��kle�`TI � S � L��-`T��K �lg `T��I	\�\^`
`T\�ITK��9�lM�K � , `T\ � �.��u*\aG GiK����lef`JM�E^VWM���V�Ea`TK	�&� % + % + % + % + �/0 ��� % + % + % + % + � � ) p 02) p?� L
� �.�

qt� � e�eT��Zle � � � E[I	X3M�E[V�M��lVWE[` � \^L � e � `_e�KRV g?E �le�K�gj��V/K ��E[�2��VWK�� qt��K ) p � L � �|�lEUe� � � + E^Ll��� � � + kleT\ `T�lK � I	I	KR�9�lM � ZlVdK"M�\^�2�N\UL�K�L�`_eJ\[g.`T��K���IT\9�9�NM `����lef`)�lE c K/`T�lKReTK
c E[VW��KRe�E^e?GQKRVdV��AhQK�IT`	E � L�VWXA`T��K � � ��I	\����lM `�M�\^L�`	E � LNe � p k + k + k + k + � � �&�9k m k + k + k + �PEUe�GiK
eTK�K*�le � L���`T�lK�� � �^��K�ef`iGQK � �U��`vE[Ll�YeTKRM�\^Ll� � � �U��KRe�`vGiK � �^��`-��I	\9M�KR����ITK�e1� b�e � L���`T�lK �lE^I�`_e
� K�`	��\9�P`T\)ITK��9�lM�K � �5`T\ � �vGiKveTK�Kv`T�lE[`F`T�lK-��I	\9�9�lM `.�?�le�`.M�\^L�`	E � L"EJ`TK�I	� � + k ��k + k + k � � �
~ � LlM�K � � � + k � � e K c KRL��.z ` � e�E/g E � I�Z]K�`�`	�lEa` � + k �9k + k + k ���F�lE^e.`	\�\P� � �^� EP� � �-KRLle � \UL
kUeT\
GiK"�^��K�eTeJ`T�lE[`	� + k ��k + k + k + � � e � L�`T�lK ��I	\����lM ` �tb)e � L���`	��K���K�X�V+� � � K�LNe � \^L�gj\UIT����VWElk�GiK
�lLl� `T��K � � c E^Vd�lKReRk � � � � p k + k + k + k + � � 
 
 + k+� � � ���9k m k + k + k + � � m � o 
�k
� � � � + k �9k + k + k + � � ���.+ �qt� � e�`T\[`_E[V�e"`	\ � o�m 
|e�\�GiK�L�KRKR��E^L EU��� � ` � \^LlE^V�� n�m 
.� � o�m 
 � m�+�+ ��qt��K�e���E^VdVWKRe�`-I	K1�3�I	KReTK�L�`	E[` � \^Lle � L `	��K ��I	\��]K�IYM�\^LA4f����E^M�X�M�V�E^e	e E[I	K � + k + k + k + k + ��kE�&��k + k + k + k + � k � + k m k + k + k + ��k
E[LN� � + k + k + k m k m �iG � `	�A� � � K�Lle � \ULle m k5) p k p )�k]E^Ll� � m + ITK�e��]KRM�` �Wc KRVdX���qt���le�GiK?M�\^LlM�Vd�l��K
`T�NEa` � L � �^k��&� % + % + % + % + ��0 ��� % + % + % + % + � � � p % + % + % + % + � � ��� % m % + % + % + � � � + % � % + % + % + � ��&� % + % + % + % + � � � + % m % + % + % + � � � + % + % + % + % + � �



m ��
 �)z����l�JK��9�lM � L��Y�vIT\9�9�NM `J�JK1��I	KReTK�L�`_Ea` � \^LNe

�JK�`	��I	L � Ll�Y`T\ � , k]GiK"L�\[`	K"`	�lEa`*`	��K?I	K1�lITK�e�KRLU`_Ea` � \UL � �9KRLU` � �NKR�|EUe�� + k ��k + k + k + k � �
�?�Nef`|Z]K � + k ��k + k + k + k + � � L \^I_�9K�I�`	\ E^M�M�\^��L�`�gj\^I�`	��K � � ITK���I	KReTK�L�`	E[` � \^L � + k �9k + k + k + � �
x*��E � L
k�Z�X�M�\^�2�lE^I � eT\^L|G � `T�A`T��K � � I	K1�lITK�e�KRLU`_Ea` � \ULle�k]GiK�S�L�\aG `	�lEa`P`T�lK �=,*��I	\9�9�lM�`
�?�Nef`�M�\^L�`	E � LFk.E[`?E�� � L � �?�l��k.`	��KYI	K1��I	KReTK�L�`	E[` � \^Lle����9k + k + k + k qPk + � k%� + k m k + k + k ��k + ��k+E^Ll�
� + k + k + k + k � k + � k�GJ��K�I	K�qPk �-klE[LN� �AE[I	KPL�\^L3� L�KR�UE[` �Wc K � L�`TKR�^K�I_e�� ��K"M�E^L���K�`TKRIT� � L�KP`T�lKReTK
� LU`	K��UK�I_e Z�X-M�\ULle � �9KRI � L��/`T��K)M�\^L.4f���UEUM�X?M�VWEUeTeTKRe�� ��K*�lE c K � � ! � m � �-\9�6��� % � m � � �
m � � \�� �$� %�E[Ll� ��� � m �j� \9� ��� � qt��K e���E^VdVWKRe�`�eT\^VW�9` � \ULle�E[I	KAq � m k)� � m k)E^Ll�� � �3�.qt���leQGQK��^��K�eTe5`T�lE[`Q`	��K � , �9K�M�\^�2�]\Ue � ` � \UL � e �&� % + % + % + % + % + ��06��� % + % + % + % + % + � �� p % + % + % + % + % + � � �&� % m % + % + % + % + � � � + % � % + % + % + % + � � ��� % + % + % + % m % + � � � + % m % + % + % m % + � �� + % + % + % + % � % + �C��b�e � L��-`T��K���K�X�V�gj\UIT����V�E�k9`	��K"� � �-KRLle � \ULleJ\[g.`T�lKReTK"E[I	KP��K�`TKRIT� � L�KR��`	\
Z]K ��) m 0 ��) m � mRn %�� + ) � ) p % + ) p � � p %�� n^o � � % � ��� � � %�� �9m � �$) m � m �.� % � +lm �

qt� � eFK1�9E^�2��VdKQe���\aG*e�`T�lE[`F`T�lKv�lE^I	�9K�ef`+GQ\UITS)ITK �U� � I	KR� � L"I	KR�9�lM � Ll��e��NM_� ��IT\9�9�NM `	e
� eJe � �2��VdX�`T��K�K c E[VW�lEa` � \UL�\^g+`	��K �AKRX�V�gj\^I	�?��V�E?gj\^It`T�lK"� � � KRLle � \^L �

�)L�K*E^�l� � ` � \ULlE[V�`	KRM_��L � ����Ktgj\UI�ITK��9�lM � L�� ��I	\9�9�lM `5I	K1�lITK�e�KRLU`_Ea` � \ULle � e�Gi\^IT`T�-� K�L��
` � \^L � L�� � ��K"ITK�M�E^VdV gjI	\^� hQ�NE.�9`	K�I �)zv`	��K?�9K��lL � ` � \^L�\[g.`T��K � Ll��K ��\^g E I	K1�lITK�e�KRLU`_Ea` � \UL
k� 

qFI��#� � � �#� ��� � ��� � � %��3� � � �)z�� � mRn �
GJ��KRITK ��%E� � � e ��IT\��N\UI�` � \ULlE[V `	\�`T�lK � � VWV � L��Ygj\^I	� Z���`�L�\^I	��E[V ��
 KR��eT\�`T�lE[`*`T�lK"VWE^IT�UKRe�`I	\�\^`	et�lEUeJE-VdKRL��[`	��e ���lE[I	KR��\[g+`fGQ\ �

u*\aG eT�3�3�]\UeTK?GiK?�lE c K?EYI	K1�lITK�e�KRLU`_Ea` � \UL�GJ� � M_� � e�`T��K eT��� \[g5`fGi\YI	K1��I	KReTK�L�`	E.�
` � \^LNePk"� � E[Ll� � � �5qt�lK�L
k�M�VdK�E[I	VdX

��� � 
 � � � ��� � � ��� � � � �)z�� � � + �



��z��	�l�JK��9�lM � L��Y�vIT\9�9�lM�`*�JK1��I	KReTK�L�`_Ea` � \^LNe m � �

�)L�`T��K�\^`T��KRIJ�lE[Ll�
k9gj\^I*E*��I	\9�9�lM `*I	K1�lITK�e�KRLU`_Ea` � \UL
k�GQK�eTK�K/`T�lE[`

��� ��� � � � � � � ��� � � � � � ��� � � �)z�� � � m �
GJ��KRITK � � � E^Ll� � ��� E[I	K�`T�lKA� � � K�Lle � \ULle�\[g�`T�lKAI	K1��I	KReTK�L�`_Ea` � \^LNe1� ~ � LlM�K�GiK�S�L�\aG
��\aG `T\�M�\^�2���9`	KP`T��K � LN� � M�KRe � L�`TKRIT��e�\[g.`T��K-hiEUe � � � I�\��]K�I_Ea`T\UI	eRk�`T� � e)M�E[L�Z]K?�leTKR��`	\
I	KR�9�lM�K�e � �UL � �NM�E^LU`	VdX�`T�lK	�]\Ue	e � Z � V � ` � KRe�gj\^I�`T��K � ITI	KR�9�NM � Z�VdK-M�\U�*�]\^LlK�L�`	e�\[g5`	��K���I	\9�9�lM�`
I	K1��I	KReTK�L�`	E[` � \^L��

1;6 �	6F7�6FC � 6 �

y�\Ue�`J\[g.`T� � eJ��Ea`	K�I � E^V � e*����KP`T\�s=��O �l�)X�L�S � L �!"�\^It`	��K�� K�`	��\9��\^g+`	��K"eTKRM�\ULl�
� � �^��K�ef`JI	K1��I	KReTK�L�`_Ea` � \^LFk�eTK�K

�t�/u��Pzfu z�zTz k�KRe��NK�M � E[VWVdX �3���-��
�
 � � 
 o �
"�\UIt`T��K�� K�`T��\9��\[g��lE[IT`	eteTK�K

�t�/u��Pzfu z�zTz k�KRe��NK�M � E[VWVdX �3���-� � ) � � o�+ �
"�\UI*M�\ULA4f���UEUM�XYM�VWEUeTeTKReRk�e�KRK

�t�/u��Pzfu z�z k�K�e��]KRM � E^VdVWX �3� � m ��
 �]m � � �
~�\^� KP\[g.`T�lK"eTE^�-KP��Ea`	K�I � E^V � eJ� � e	M��le	eTKR��Z�X�~9DFx)u)~ �/�*�

���J6
7(��� ��6 �
m �J�JKR���lM�K m 
 0 m 
 � m 
 � � + % + % + % + % m ��� � L|~l�*� m�+ � �

���J�JKR���lM�K mRp 0 m�p � m�p � � m % + �	� � L � � �QhQ�lKRM_SY�le � L�� � LN� � M�KRe��

�3�J�JKR���lM�K�� � 0 � � � � gj\UI � � � � m % + % + % + % + % + ��k � � � � � + % + % + % + % m % + ��� � L�� , �



m � o � �	�]~��lZlE[VW�^KRZ�I	EUe

� � < � �*4)@ � �56
4)7�@ �

~�\^� K"K1��E[�2��VWKRe*��EHX�ZNK � VWVd�l� � LlE[` � L���EUe�E[L � L�`TI	\9�9�lM ` � \UL�`T\�`	��K"`	\�� � M�\^g�eT��Z��
E[VW�^KRZ�I_E^e��.~��3�(�N\�e�KPGiK)e�`	E[IT`tG � `	��`	��K/E^Vd�UK�Z�I_E � � � � k � � K��v~9b�� 
���k�`T��K/`TI_E^M�K�VWKRe	e 
 0 

��Ea`	I � M�K�e1�vu�\aG \UL�K"eT��ZlE[VW�^KRZ�I_E � eJ\UZ9`	E � L�K���Z�X�M�\ULle � �9KRI � L�� \^L�VWXY`	��\UeTK���Ea`	I � M�K�eJG � `	�
L�\UL�� 
 K�I	\ p 0 p E[Ll�2� 0 ��� � E^�^\ULlE[V � � KRM�KReRk[E[Ll� 
 KRIT\�e � L�`T��K p 0 �*\./ �F� � E^�^\ULlE[V$� � KRM�K�e1�.z g
`T�lK"`fGi\Y� � E^�^\ULlE[V�Z�VW\9M_S9e�E[I	K�I	K���� � ITK���`	\YZ]K"`TI_E^M�K�VWKRe	eJe�K��lE[I_Ea`	K�VWX^kl`T��KRL�`T��K�ITK�ef`	I � M `	KR�
eTK�` � e?`T��K�eT��ZlE[VW�^KRZ�I_E � � � � � � � � � � � � � � z ` � e-M�VWKRE[I�`T�NEa` GQK�M�E[L `	E[SUK�EUe
`T�lK-hiE[IT`	E^L�eT��ZlE^Vd�UK�Z�I_E � � � � �
`T��K�� � E^�^\ULlE[V���Ea`	I � M�K�e�kNe�\ � � � � �iqt��K?� � � K�Lle � \UL
\[g � � � e/\^LlK?gjKRGQKRI�`	�lE[LA`T�lE[`/\^g ��e � LlM�K�`T��KRITK � e/E�\^LlK�� � � K�Lle � \ULlE[V�eT��Zle��lE^M�K?\^g �
��I	\��]\^IT` � \^LlE^V�`	\?`	��K/� � E^�^\^LNE[V]K�VWK�� K�L�`tGJ� � M_� � e � m gj\^IQ`T��K �lI_ef`Qgj\^��IJM�\^�2�N\UL�K�L�`_eQE^Ll�
� �?\UL�`	��K�V�E^e�`i`fGi\(�

qt��K�I	\�\^` c K�M `T\UI	e/\^g � �QE[I	K 4f�lef`�`	��KYI	\�\[` c K�M `T\UI	eP\^g � GJ� � M_� �lE c K L�\UL�� 
 K�I	\
M�\U�2�N\UL�K�L�`	e \UL�VWX � L;`	��K�`fGQ\ � � E[�U\^LlE^VJZ�VW\�M_S9e��3z g)`	��K|e��NE^M�K ��I	\��]\^IT` � \^LNE[Vi`T\ � � � e
�9KRL�\[`	KR� � ��k�GiKP�lE c K



� �	�N~���ZNE[VW�^K�ZlI	EUe m � n

� � � � �
� ���

� � � � � � m �
GJ� � VdKPgj\UI*e�\U� KPeTK�` � � � �

� � � � � � �
� ���

�

� � � � � � � ���
x e���ZNE[VW�^K�ZlI	EPG � `T��`T� � e%��IT\��NKRI�`fX � eiMRE[VWVdK��3��� 
 ����� � � z L�EU��� � ` � \^L�`	\"`	� � eJ~9b	� 
$�5K1�9E^�*�
��VWK^k�`	��K�e���ZNE[VW�^K�ZlI	EUevGiK)KR�2��Vd\aXUKR� � L�`T��KP� K�`	��\9��\^g��lE^I�`_e � GJ� � M_��GiK�I	K)\UZ9`	E � LlKR�YZ�X
�9KRVdK�` � L����9\^`	eJgjI	\^� �)X�LlS � L|� � E[�UI	E^� e � GQKRITK�I	K��U��V�E[I �Qu*\^`/E^VdV.e���ZNE[VW�^K�ZlI	EUe�k9��\aGiK c K�I�k
E[I	KPITKR�^��V�E[I �

D
K�`F�le
M�\^Lle � ��K�I
E[��E � L � � E[LN��E��lE[IT` � M���V�E[I�KR�?Z]KR��� � L��J\^g � � � � � � � � � $+�2���$��0
$+�2�������C� ��K�S�Ll\aG `T�NEa`"K c K�I	X���Ea`TI � � � L�`	��KYD � KYE[VW�^KRZ�I	E�\[g*~9b������ � e"E�V � L�K�E[I"M�\U�*�
Z � LlEa` � \UL�\^g � � % � � %TE^Ll� � � E^Ll��K c K�I	X���Ea`TI � � � L|`	��K D � K-E^Vd�UK�Z�I_E�\[gt~9b��&��� � e/E�V � L�KRE^I
M�\U�?Z � LlE[` � \^LY\^g � � % � � % � � � � 	 �5DFK�`t�letE^���Y`T\�`T��K�e�K � �

E[Ll� �
�
GJ� � M_��E^ITK�`T��K � 0 ��E^Ll�

� 0 � � �9KRLU` � `fX���Ea`TI � M�KRe���u*\aG K c KRITX 
�0 
 ��Ea`	I � ��M�E^L�Z]K�GJI � `T`TK�L � L�`	K�I	��eJ\[g� � � +
+ � � � % � ��� +

+ ��� � � % � + ���
��� + � % � + � � � �

� ��� + � %
� � K�� � � � � � % � � � � � % � � � ��� % � � � ��� % � � + % m % � � � o � u�\aG `T� � e � e-K���� �Wc E^VdKRL�`�`	\I	K��UE^I	� � L��|`T��K�e � ��� � � K�Lle � \ULlE[V c KRM `	\^I_e � L�`	��K�M�E[I	I � KRI�e��lE^M�K�E^e-�lE c�� L��|`fGi\ � Ll� � M�K�e�k
G � `T��`T��K � E^M�` � L�� \^L�`T�lK �lI	e�`*E[Ll��`T�lK���\^L�`T�lK"e�K�M�\^LN���

u*\aG&e��(�3�N\�e�K�GiKYM�\ULle � �9KRI�\^L�VWX�KRVdKR� K�L�`	e?\[gi`T��K�gj\UIT��e � � � � � E[LN� � � � � �
�

qt��KRL�E[L�KRVdKR�-KRL�`)\[g5\UL�K�gj\UIT�(M�\U� �?�9`	KRe*G � `T�AE[L|KRVdKR�-KRL�`)\[g�`	��K?\^`T��KRI��)qt���NeJ`T�lKReTK
K�VWK�� KRLU`_e.gj\^I	�=E/e���ZNE[VW�^K�ZlI	E�GJ� � M_� � e � � � � � � qt��K�hiE[IT`	E^L�eT��ZlE[VW�^KRZ�I_E�\^gl`T�lK � � � � ��lEUe�EYZNE^e � e � � � � �

% � � � � � % � � � ��	��/qt��K?I	\�\[` c KRM `	\^I_e*E[I	K � 
 � � �
% � � � � �

% � � �� 
 % � � � �
�
% � � � � 
 % � � � � � % � � � � 
 %TE^Ll� � � � � � � �AKPe�KRK�`	�lEa` � � � � ��r*\aGiK c K�I�k

`T�lK�IT\�\[` c KRM `	\^I_ei\[g � �+E[I	K)Ll\[`�E[� \UL��?`	��\UeTK�\[g � �5qt���le�k�gj\^IJK ��E^�*�lVdKUk

� 
 � � � �
� + �

�

+ + � � � � � � �$�



m � + � �	�]~��lZlE[VW�^KRZ�I	EUe

��K"M�E[LlL�\[`JGJI � `	K � � � L�`	��KPgj\^I	� s � ��� � ��� ����kleT\�`	��K"eT��ZlE[VW�^KRZ�I_E � eJL�\^`tI	K��U��V�E[I �

qt��K?e � ��� � �-KRLle � \ULlE[V
I	K1�lITK�e�KRLU`_Ea` � \UL�\^g � � �UE c K�E ITK��9�lM � Z�VWK�ITK���I	KReTK�L�`	E[` � \^L�\[g
`T�lK�I	K��U��VWE^I)eT��ZlE^Vd�UK�Z�I_E�k � � � � �  
 � � p % m � � � m % ���C��qt��K-L�\^L�� I	K��^�lVWE^I�e��lZlE[VW�^KRZ�I	Elk� � � � � k �UE c KYE[L � ITI	KR�9�NM � Z�VdK�ITK���ITK�e�KRL�`	Ea` � \UL  
 � ����% ���C�|x�e?GQK�e��NE[VWVQeTK�K^k+`T� � e � e
`fX � � M�E[V��

x�eQEPgj��IT`T��KRI5K ��E[�2��VWK*\^g I	K��U��V�E[I5E[LN��Ll\^L�� ITKR�^��V�E[I5eT��ZlE^Vd�UK�Z�I_E^eRk^M�\^Lle � ��K�IQ~9b	�&���
E^eQE"eT��ZlE[VW�^KRZ�I_E)\^g+~9b��&��� �.z g�`	��K/~�b��&��� � e5�UK�L�KRI	E[`TKR�-Z�X � 
 %"�

�
k�E[LN� � #^kU`T��KP~9b������ � eQE

I	K��^�lVWE^IieT��ZlE^Vd�UK�Z�I_E3�5�)LY`	��KP\[`T�lK�IJ�lE^Ll��k�`T�lK�I	K � eJE"`	��I	K�K�� � �-KRLle � \ULlE[V I	K1��I	KReTK�L�`	E[` � \^L
\[gJ~9b������ ��qt��K�� 0 ����Ea`	I � M�K�e/\[g5`	� � ePI	K1�lITK�e�KRLU`_Ea` � \UL�E[I	K�KRVdKR� K�L�`	e/\[gJ~9b��&���/eT\�`	� � e
��I	\ c�� �9K�ePE�eTKRM�\^Ll��K��?Z]KR�l� � Ll��\[gi~9b	�&��� � L ~9b��&����kFGJ� � M_� � ePL�\^`PI	K��U��V�E[I �?b*Ll��K�IP`T�lK
I	K��^�lVWE^IiKR�?Z]KR��� � L��Nk�`T��K ��� � � K�LNe � \^LlE^V�ITK���I	KReTK�L�`	E[` � \^LY\^g�~9b	���$�iZNK�M�\^� K�eJE�I	KR���lM � Z�VWK
� � m � � � K�LNe � \^LlE^V ITK���ITK�e�KRL�`	Ea` � \UL|\[gt~9b������ kFGJ� � VWK ��Ll�9KRI/`T��K�eTKRM�\ULl�|KR�?Z]KR��� � L��Nk � `
Z]KRM�\U� KReJE[L � ITI	KR���lM � Z�VWK/I	K1�lITK�e�KRLU`_Ea` � \ULY\[g5~9b������ �

z ` � e�M�VWKRE^I `T�lE[`�E � \9�9K�I_Ea`	K|e � 
 K��3E[VW�^K�ZlI	E���EHX��lE c K|E[L3K�Ll\^I	�-\U�le L����?Z]K�I
\[gte��lZlE[VW�^KRZ�I	EUe1��qF\�\^I	�UE^L ��
 K"`	��K-`	E^eTS|\^g �lLl� � L���`	��K�� GiK � L�`	IT\9�9�lM�K?`	��K�M�\ULlM�K��9`�\[g
E � � ����� �	� � ��&�%��
��(������ � � � e E�� E.� � ��E[VteT��ZlE[VW�^KRZ�I_E�\[g � � g�`	��K�I	K � e-L�\�V�E[I	�^KRI
eT��ZlE[VW�^KRZ�I_E�M�\^L�`	E � L � L�� � `�K ��M�K��9` � � `_e�KRV g �vu�\aG GiK"M�E^L �lIT\9M�KRKR� � L�e�`	E^�^K�e �lLl� � L�� `T�lK
��EA� � � E^V
e��lZlE[VW�^KRZ�I	EUe�k�`	��K�L�`T�lK � IJ� E.� � ��E[V
eT��ZlE^Vd�UK�Z�I_E^eRk9E[Ll��eT\-\UL��

qt��K�I	K � e-E�eTV � �^��` �NEHG � L `	� � e�E��3��I	\UE^M_� ��x ��EA� � ��E[Vte���ZNE[VW�^K�ZlI	E�\^g)E|eTK�� � �
e � �2��VWK�E[VW�^KRZ�I_EALlK�KR�3Ll\[`�Z]K�eTK�� � � e � �2��VWK�� hQ\^Lle � �9K�I�kigj\^IYK1�9E^�2��VdKUk�~9b�������E^Ll�;`T�lK
eT��ZlE[VW�^KRZ�I_E��UK�L�KRI	E[`TKR��Z�X � 
=E^Ll� � #$�3z ` � e�M�K�IT`	E � LlVdX ��EA� � ��E[V kie � LNM�K � gPGiK�KRL�VWE^IT�UK
� `-GiK�eT�lE[VWVi�lE c K�E^VdVi\[g)~�b��&���C� r*\aGiK c K�I�kF`	��K�e���ZNE[VW�^K�ZlI	E � e�L�\[` e � �2��VdK�Z]KRM�E^�leTK�� 

�^KRL�K�I_Ea`	KRe/E[L � �9K�E[V � L � `�� �AK�eT�lE[VWV �^KRL�K�I_E[VWVdX�I	KRe�`TI � M�`/\U��I_e�KRV c KReJ`	\�`T��K�M�\ULle � �9KRI	E[` � \^L
\[g5��E.� � ��E[V e�KR� � � e � �2��VWK�eT��ZlE[VW�^KRZ�I_E^eRk�`T�NEa` � eRk eTK�� � � e � �*�lVdK-E[VW�^K�ZlI	EUe*M�\ULU`_E � L�KR� � L|Ll\
\[`	��K�I*eTK�� � � e � �*�lVdK�eT��ZlE[VW�^KRZ�I_E^eiK ��M�K��9`t`T��KPgj�lVdV.E[VW�^K�ZlI	E(�

��X�L�S � L � L�`TI	\9�9�lM�K���`	��K)Ll\[` � \^LNeQ\^g+E[L � 
�� ����	��
��������E^Ll��E^L � 
��*�/&�%��
��(������
x*L3��� e��lZlE[VW�^KRZ�I	E � e E�e���ZNE[VW�^K�ZlI	E�GJ� � M_� � e M�\^L�`	E � L�K�� � L;eT\^� K�ITKR�^��V�E[I e��lZlE[VW�^KRZ�I	E(�
x*L�~ � eT��ZlE^Vd�UK�Z�I_E � eJ\UL�K�GJ� � M_� � eJLl\[`��iqt��KP`	EUe�S�`T��KRL � eJ`T\ �lLN��`	��K"I	K��U��VWE^IJ��EA� � ��E^V
eT��ZlE[VW�^KRZ�I_E^eYE^Ll�;`T��KA��EA� � ��E^VP~$� eT��ZlE[VW�^KRZ�I_E^e�� qt�lK|ITKR�^��V�E[I�e���ZNE[VW�^K�ZlI	EUeYE[I	K|� \^I	K
KREUe � VWX��9KRE^V `JG � `T���



� �	�N~���ZNE[VW�^K�ZlI	EUe m � m

~��3�3�]\UeTK � � � e)E ITKR�^��V�E[I*eT��ZlE^Vd�UK�Z�I_E-\[g5E�e � �2��VWK?E[VW�^KRZ�I	E � k � � � � � e*`T��K�e�K�`
\[g � `	e�IT\�\[`_e�k]E[Ll� � � � � � � e�E�ZNE^e � eJ\^g5e � �2��VdK?IT\�\[`_etgj\^I � ���tu�\aG � g � � %&� � � � � kN`T��KRL
� �"� � � �� � ����z L�g EUM `��	� � � � �� �)k e � LlM�K � g� � � �	� � � % � � �

�
%��
�
�
�
��� � �

� �
�
�
e�\�`T��KRL

� ��� � � � � ���iqt���leJ`	\ �lLl��I	K��^�lVWE^I*e���ZNE[VW�^K�ZlI	EUeQ\^g � GiK?eTK�K�S�e�K�`	e � � � � eT�lM_��`T�lE[`
� � %&� � � � � � � � � � � �� �E�Yqt��KRL�GiK-`	E^S^K�E^e � � `	��KYeT��ZlE[VW�^KRZ�I_E��UK�L�KRI	E[`TKR��Z�X|`T�lK
� �

�
%��
�
�
�
% ���

�
��� ���

x*L E[VW�^\UI � `T��� gj\UI `T� � e �lEUe+Z]K�KRL2��IT\ c�� �9KR�?Z�X"��X�L�S � L��5~�`	E^I�`�G � `T� �"k[`	��KJe � �2��VWK
I	\�\^`	ei\[g � �5s5L�V�E[I	�^K � `J`	\ � Z�X�EU��� � L��-`T��KP� \Ue�`JL�K���Ea` �dc K)I	\�\[` � L �E�5u*\aG � �NE^ei`T�lK
��I	\��]K�IT`fX�`T�lE[` � g� � %&� ��� �"k `	��K�L �	� � � � �� �E�Pr�\aGQK c KRIRk � � e/E�V � LlKRE[I	VWX��9K��NKRLl�9KRLU`
eTK�`��*qt���leRk � g5GiK"K�V � � � LlE[`TK?\UL�K"\UI*� \^I	K c K�M `T\UI	eJgjIT\U� � `T\�gj\UIT� � � k � `/G � VWVF�lE c K�`T�lK
I	K���� � ITK��	�lIT\��NKRI�` � K�e1�+z L��^K�LlK�I_E[V k � �NG � VWV��UK�L�KRI	E[`TK*E�eTK�� � � e � �2��VWK*E[VW�^KRZ�I	Elk[L�\^`QE�e � �2��VWK
\^LlK��

qt� � e ��IT\9M�KR�9��I	K � ePK�E^eTX�`T\�gj\^VWVd\aG=�le � L�����X�L�S � L � � E^�^I_E[��e����AK-gj\UIT�(`	��K3� � 

� � '���� � � ,�'�����' �����	
	��� � EUeTeT\9M � Ea`	KR��G � `T� �=Z�X�L�\^` � L��Y`	�lEa`/`T��K c KRM `	\^I/E^���9K���`	\
� � e�`T��K�L�K���Ea` �dc K"\[g5`	��K?� � �U��KRe�`)GiK � �^��`�k � kN\^g�`T��K E^� 4f\ � L�`/ITK���ITK�e�KRL�`	Ea` � \UL��)~ � LlM�K?GiK
S�L�\aG `T��K �)X�LlS � LAM�\�K	�YM � K�L�`	e)\[g�`	� � e�GiK � �^��`Rk � ` � e�K�E^eTX�`T\�EU����`	��K-E��3��I	\���I � Ea`TK"��\[`��
"�\UI�� � `	��K/EU� 4f\ � L�`QI	K1��I	KReTK�L�`_Ea` � \^L��NE^eQ� � �U��KRe�`QGiK � �^��` � + % m % + % � � � + � k9e�\?`T��K/K ��`	K�Ll�9K��� � E[�UI	E^� � e

�


� �

� �

� � �

�

� �
� �6� �

� � � � �

� �



m �$� � �	�]~��lZlE[VW�^KRZ�I	EUe

~ � � � V�E[I	VdXUk�gj\^I � � k9`T�lK/� � �U��KRe�`JGQK � �U�U`J\^gF`T�lK"E^� 4f\ � L�` � e � + % m % + % � � � + �ieT\?`	��K�K ��`	K�Ll�9K��� � E[�UI	E^� � e

�


� �

� �

� � �

�

� �
�6�6� �

� � � � �
�

�
�

�
�

� � � �
�

�
�

�
�
�

� �

z L�E[L�E[LlE^Vd\U�^\U�le5g EUe�� � \UL
k�GiK �NLl��`T��K�I	K���E � L � L��-K ��`TKRLl�9KR��� � E[�UI	E^��e�

�
�
�
��� � � � � � � � �

� 
� �

� �

� � �

�

� �
� �$� �

� �

� 
� �� �
�

� �
�

� �
� �6� �

� � � � �

� �

�


� �� �

�

� �
�

� �



� �	�N~���ZNE[VW�^K�ZlI	EUe m ���

� 
� �� �
�

� �
�

� �
�

� �
�

���

� 
, �

� �
�

� �

� � �

� ��,

�

� �
�

� �
�

� �

� 
� �� �
�

� �
�

� �

� � �

�

� �
�

� �
�

� �
�

�#,

� 
	 �

� �
�

� �

� � 	

�

� �
�

� �
�

� �
�

�#,
�

� �
�� �



m � p � �	�]~��lZlE[VW�^KRZ�I	EUe

x gjK�G K1�9E^�2��VdK�e�G � VdV[��E^S^K5M�VWKRE^I�`T�lKvE.�3�lV � M�E[` � \^LP\[g�`T��K�e�KQ� � E^�^I_E[��e��
OQX/�9K�VWK�` � Ll�
E�e � L��UVdK*��\[`�gjI	\^� `	��KJK ��`	K�Ll�9K���� � E[�^I_E[� gj\^I � � GiKJ\^Z9`_E � L � LYEU��� � ` � \^L-`T\P`	��K�� � E[�UI	E^�gj\^I � � � `	eTK�Vdg

� �

� �

qt���letGiKPeTK�K/`	�lEa` � � E[Ll� � � � � � E^ITKPI	K��U��VWE^IieT��ZlE^Vd�UK�Z�I_E^ei\^g � � �v~�`	E^I�` � L�� G � `T� � ,
GiK��lLl�AE[� \^Ll�Y\[`	��K�I_e�kN`T�lK-eT��ZlE^Vd�UK�Z�I_E � � � � �.�/z L�\^`T��KRI)Gi\^I_��eRklGiK?�lE c K (2� m �����
(2� � ��0 (2� 
�� �

qt��K � � E[VW�^K�ZlI	EUeQE^ITKPe�\U� K�GJ�lE[`%�lE[`T��\UVd\U� � M�E^V&�.z g+GiKPITKR�-\ c K)E-e � L��UVdK��9\^`QgjI	\^�
`T�lK�K ��`	K�Ll�9K�� � � E[�UI	E^��kt`	��K�I	KReT��Vd` � e�e � �2��VWX;`T��K�\^I � � � LlE[V�� � E^�^I_E[� � z g"GQKAITKR� \ c K
`fGi\Y�9\[`_e*GiK"\^Z9`_E � L�E�ITKR�^��V�E[I*eT��ZlE^Vd�UK�Z�I_E�klZ��9`)\UL�KP`T�NEa` � e*��E.� � ��E[V
\UL�VWX�E^�-\UL�� `T�lK
eTK�� � � e � �2��VWK?eT��ZlE[VW�^KRZ�I_E^eRklL�\^`���EA� � ��E^V+E[� \UL���E[VWV
`	��K�eT��ZlE^Vd�UK�Z�I_E^e��*qt� � e � e)EUM `	�lE[VWVdX
g E[� � V � E[I +gjIT\U� ~�b��&)��5\UL�K/\^Z9`_E � Lle5L�\^`�4f�Nef`*~9b��&���!��~9b�������k�Zl�9`tE^VWeT\-~�b����$�0��~9b	�&���0�
b�� m ��k�GJ� � M_� � `	eTK�Vdg V � KRe � L�E�V�E[I	�^KRIRk�L�\UL�� e�KR� � � e � �2��VdK�eT��ZlE^Vd�UK�Z�I_E?\^g ~9b	�&)��C�

��X�L�S � L � e�I	��VWK � gj\UI �lLl� � L���`T��K?� E.� � ��E[V+ITKR�^��V�E[I)e���ZNE[VW�^K�ZlI	EUe � e�`T� � e�Q`	��K"I	K����
��V�E[I/e�KR� � � e � �2��VdK���EA� � ��E^V+eT��ZlE[VW�^KRZ�I_E^e*E^ITK"\UZ9`	E � LlKR��Z�X�ITKR� \ c�� L���\UL�K��9\^`�gjI	\^� `T�lK
K ��`	K�Ll�9K��A�)X�L�S � L�� � E[�^I_E[� �"qt��K-L�\UL�� eTK�� � � e � �*�lVdK-��EA� � ��E^V+I	K��U��VWE^I/eT��ZlE^Vd�UK�Z�I_E^e)E[I	K
\^Z�`	E � L�K��AZ�X�e�KRVdK�M ` � L���\^LlK�\[gi`T��KYe � �2��VWKYI	\�\[`	eRk � � �"k E[Ll� �lLN� � Ll��`T��K�eT��ZlE^Vd�UK�Z�I_E
�^KRL�K�I_Ea`	KR��Z�X � � E^Ll� � � kF`	\^�UK�`T�lK�I"G � `T� � � %��

�
� %	E[Ll� � ��gj\^I?E^VdVv`T��K�e � �*�lVdKYI	\�\[`_e �

\[`	��K�I"`T�lE^L �-�|~��lM_� E�Ll\^L�� e�KR� � � e � �2��VWKYE[VW�^K�ZlI	E�M�\UL�`	E � Lle"E�eTK�� � � e � �*�lVdK�eT��ZlE^Vd�UK�Z�I_E
�^KRL�K�I_Ea`	KR��Z�X�K ��M�Vd�l� � L�� � � E^Ll� � � E^eJGiK�VWV&�iqt� � eJ��EHX�Z]K�� E.� � ��E[V+E[� \^L�� `	��K"eTK�� � �
e � �2��VWK"e��lZlE[VW�^KRZ�I	EUe�k�\^I � `*��EHXYZ]K"M�\^L�`_E � L�KR� � L�E^L�~$� eT��ZlE[VW�^KRZ�I_E3�



� �	�N~���ZNE[VW�^K�ZlI	EUe m �$)

��X�L�S � L � e"I	��VdK��NE^e�Z]K�KRL e���\aGJL�`	\|ZNK�L�\[`"KRLU` � I	K�VWXAM�\^I	ITK�M ` � � z L �lE^I�` � M���V�E[I�k � `
Gi\^��V��|�lE c K � � � � � ��EA� � ��E[V � L � ��GJ� � VWK � LAg E^M�` � � � � � � ��� � � ����~ � � � VWE^ITVWX^k� � � � � � � � � �2, � � � � � �PE[LN� � L � 	[k � � � � � � � 	[k � � � � � � � � � � � � �=,^k
E[LN� � � � � � � � � � � � �

z L?E[L�E[LlE^Vd\U�^X�G � `T�"`T��KQK ��E[�2��VWK�$+��� p �(0�$+�2����� ��$%�2� 
$� kHGQKie�KRK�`T�NEa` $%�2� � �(0
$+�2����� � $+��� � � ��� %�(2� � �$0 (2����� � + � � � ��� %?E^Ll� $ � ��� � � 0 $ � �&� ��� � $ � ��� � � � ��� k
GJ��KRITK�`	��K?KR�?Z]KR��� � L�� � e*`T��K�\^Z c�� \U�leJ\UL�K���sQE^M_��\[g�`	��KReTK"� �dc KRe�EYITKR�^��V�E[I�eT��ZlE^Vd�UK�Z�I_E
K ��M�K1�9`Qgj\^I�(2� � �&0 (2�����QGJ��KRL �PE[Ll� �5E[I	K*\9����k9E^e � eQKREUe � VWX c K�I � �NKR�-gjI	\^��`T��K/K ��`	K�Ll�9K��
� � E[�UI	E^� e�� qt��K�VWEUef`JKR�?Z]KR��� � L�� � ei`T���le*E^L�~ � eT��ZlE^Vd�UK�Z�I_E3�

�AKP�lE c K/E^VdI	KREU�9X�e�KRK�L�`fGQ\-K ��E[�2��VWKRei\^gF��EA� � ��E^V�~ � eT��ZlE^Vd�UK�Z�I_E^e����)LlK)GtE^eQ`T�lK
K���ZNK���� � L�� � � � � � � � � GJ� � M_� ��IT\9�9�NM�KR�A`	��KY�9KRM�\^�2�]\Ue � ` � \ULA\^gv`T�lK gj��Ll��E^�-KRL�`	E[V
I	K1��I	KReTK�L�`	E[` � \^L 
 � ����% ���C� ��K M�E[L|e � �*�lV � gjX�`T��K-L�\^`	Ea` � \UL � L�`T� � e/e�K�M ` � \^L�Z�X �lEUeTe � L��
gjI	\^�(`	��KYD � KYE[VW�^KRZ�I	EUe*`	\�`T��KYEUeTeT\9M � Ea`	KR�|�UIT\U�3�le��-qt���le"GQK �lE c K $+��� 
�� � $+������� 0
$+�2����� �+y�\UITKQ�^K�LlK�I_E[VWVdXUkRGiKv�lE c K%$+�2� �!��� � $+��� � � 0*$+�2�����
E^e+E�� L�\^L�� e � �2��VWK �F��EA� � ��E^V
~$� e��lZlE[VW�^KRZ�I	E(�

"�\UIJ`T��K?\^IT`T��\U�^\^LNE[V �^I	\^�3�NetGQKPgj\UVdVW\aG `	��K �lE[`T���leTKR� � L|hQ�NE.�9`	K�I �)z�z�zC� �*E[`T��KRI
`T�NE[L�ITK ��� � I	K ��� � � � k�GiK"M�\^LNe � �9K�It`	��K�� \^I	K��^KRL�K�I_E[V�I	K�V�Ea` � \UL � � � � � � GJ��K�I	K �� e5E�e�X�� � K�`	I � M��30��Y��Ea`	I � ���.qt� � e � e `T�lK�eTE^� KtEUe `	E^S � L���E^VdV �30�����Ea`TI � M�KReRk ��k^GJ� � M_�
��I	KReTK�I c K�E�e�X�� � K�`	I � M�Z � V � LlKRE[IQgj\^I	� � � %��3� � � �



� � � � � � � � % � � � � �� � � u�\aG M�\ULle � �9KRI`T�lKi�UIT\U�3�le (2� � � ��E[Ll� (2� � � ���lITK�e�KRI c�� L��	� � � %�� � � � E[LN� � � � %�� � � � �+z gNGQKtM�\ULle � �9KRIF`	��K � � � �� � � K�Lle � \ULlE[V5e��lEUM�K�e��NE[L�L�K���Z�X c KRM�`T\UI	e/V � SUK � � � � � kFGiK��lE c K E�e�X�� � K�`TI � M Z � V � L�KRE^Igj\^I	�&�9K �lLlKR��Z�X � � � � � � % � � � � � � � � � � % � � � � � � � %�� � � � ��qt��K)eT��Z��UIT\U�3� (2� � � �/0 (2� � � �E^M�`	e"EUe � � � � � � � � � � � � � � � � � � � � � � gj\UI � � � (2� � � �PE[Ll� � � � (2� � � �C��z ` � eM�VWKRE^I�`T�NEa`?`	� � e?eT��Z��^I	\^�(� � Ll�9KRKR� VWKRE c KRe/`	��K�eTX��-� K�`TI � M�Z � V � LlKRE[I"gj\^I	� � L c E^I � E[L�`?E^Ll�

`T���le (2� � � � 0 (2� � � � � (2� � � � � �C��z Ll�9KRKR��k � ` � eJE ��EA� � ��E^VF~$� eT��Z��UIT\U�3���

z L=E e � � � V�E[I|g EUe�� � \UL
k?GiK�M�E^L=M�\ULle � �9KRI $ � �&��� ��`T\ ZNK�`T��K3e�K�`A\^g ��� 0 ���
��Ea`	I � M�K�e ��I	KReTK�I c�� Ll��E[L E^L�` � � eTX��-� K�`TI � M�Z � V � L�KRE^I�gj\UIT�  � � % �3� � � � � % � � � u*\aG � g
GiK�`_E[S^K $ � �&��� � � 0 $ � �&��� � ��GQK�G � VWV"E^M�`�\UL E;e��lE^M�KA\^g�� � �-KRLle � \UL p � � � � � � � `	�
� � � � � � %�� � � � � � � � � � %�� � � � � � � %�� � � � GiK eTK�K `T�NEa`|`	��K gj\^I	� � e|eTX��-� K�`TI � M E^Ll�$ � �&��� � � 0 $ � �&��� � � � (2� p � � � � � � x*LNE[VW\^�^\U�leTVdXUk $ � �&��� � 0 (2� � � � $ � ����� � ��E^e�E
��EA� � � E^VF~$� e���Zl�^I	\^�3���

qt��K \[`	��K�IP��EA� � � E^V5~$� eT��ZlE^Vd�UK�Z�I_EYGiK �lE c K�K�LlM�\^��L�`	K�I	KR� � e � L�`	��K K��?Z]KR�l� � Ll�
$+�2����� � $+�2�&���PGJ��KRITKRZ�X|`T�lK�`T��I	K�K�� � � KRLle � \^LNE[V5I	K1��I	KReTK�L�`_Ea` � \^L�\[g $+�������/Z]KRM�\^� KRe
`T�lKt`T��I	K�KJ� � � K�Lle � \ULlE[V�I	K1��I	KReTK�L�`_Ea` � \^L�\[g�~9b������C�5~ � LlM�K�$%�2�&���F�NE^e�E)`T��I	K�KJ� � � K�Lle � \^LlE^V
I	K1��I	KReTK�L�`	E[` � \^LAZ�X � 0 ����E[`TI � M�KReRk � ` � e�Z]\^��LN��`	\�ZNKYE�eT��ZlE[VW�^KRZ�I_E�\^g�$+������� ��y�\^I	K
�^KRL�K�I_E[VWVWX^k � g � � e.E�e � �2��VWKQE^Vd�UK�Z�I_EtG � `	��E^L��5� � � � K�Lle � \^LlE^V^I	K1��I	KReTK�L�`	E[` � \^L
k � � $+����� �C�
zfe � `T��KRL;��E.� � ��E[V � L $%�2��� ��� "�\UI `T��K�� \Ue�` �lE[IT`Rkv`T��K|E^LleTGQKRI � e-`T� � e� � g/`T�lK��5�
� � � K�Lle � \ULlE[V�ITK���ITK�e�KRL�`	Ea` � \UL3\[g � �lE^e�E[L � L c E[I � E[L�`�e�X�� � K�`	I � M�Z � V � L�K�E[I�gj\UIT��k � � e
��EA� � � E^V � L $�(2� � � k � g � `v�lEUevE^L � L c E[I � E[L�`vE[L�` � � e�X�� � K�`TI � MtZ � V � L�KRE^I5gj\^I	� � ` � eQ��EA� � ��E^V
� L $ � � � � ��� ���le�`�Z]K�K c K�L � � z g � `��lE^e�L�\ � L c E[I � E^LU`YZ � V � LlKRE[I�gj\^I	��k � ` � e���EA� � ��E^V



m � 
 � �	�]~��lZlE[VW�^KRZ�I	EUe

� L�$+�2� � �C� qt��K�K ��M�K��9` � \^LNe?`	\|`	� � e E^ITK�gjK�G � L�L�����ZNKRI E^Ll� �NE c KYZ]K�KRL;�9K�`	E � VWKR� Z�X
�)X�LlS � L�� �

D
K�`��le�M�\^Lle � �9K�I�E^L K ��E[�2��VWK|G � `T� $+��������kJGJ� � M_� �lE^eYE^L K � �^��`�� � � K�Lle � \^LlE^V
E^�A4f\ � LU`�I	K1��I	KReTK�L�`_Ea` � \^L ���*E[`T��KRI)`	�lE[LA`T� � L�SA\[gQ`T��K c K�M `	\^I_e � LA`T��K�K � �U�U`"� � � K�Lle � \^LlE^V
e��lE^M�KPEUeJM�\UVd��� LleRk � ` � e*M�\^L c KRL � K�L�`Q`	\ `T� � L�S�\[gF`	��K�� E^e ��0 �-`TI_E^M�K�VWKRe	eQ��E[`TI � M�KRe�

� � �
�

� � � � � � � � p �
GJ��KRITK�`	��K ���vE^ITK"`T��\�e�K"\^g5s � ��� z�zC� m �C�*u�\aG GQK"I	K�� KR�?Z]K�I*`	�lEa`)`T��K�E^� 4f\ � L�`)I	K1�lITK�e�KRL��
`	E[` � \^L � e*� �Wc K�L�Z�X

� � � ��� � � � % � ��� � � � � � )��
qt��K � L c E^I � E[LlM�K�\^g)E e�X�� � K�`TI � MYgj\UIT� � � % �3�-��Ll�9KRIYE[L � L �lL � `	KRe � ��E[Vt`	I	E^Lle�gj\^I	� E[` � \^L
K ��� � � � � � X � K�V���e � � � %��3� � � � % � �3� � + � � � � � 
$�
"�\UIi`T��K"EU� 4f\ � L�`tI	K1�lITK�e�KRLU`_Ea` � \UL
k^`	��K�V � L�K�E[Ii`TI_E[L�gj\^I	� E[` � \^L � M�\^I	ITK�e��]\^LN� � Ll�"`T\�E^L�K�VWK �� K�L�` � \[g.`T�lK"D � KPE^Vd�UK�Z�I_E � eJe � �2��VWX � � � � � % � � �5u*\aG � g GQK��9K��lL�K

� � %��3� � ! � � � � � � � � �
`T�lK � L c E[I � E^LlM�K/\[g.`T�lKPgj\^I	� gj\^VWVd\aG*eigjI	\^� `T��K � �9K�L�` � `fX

! � � � % � � � � ! � � � � % � � � + � � � � � o �



� �	�N~���ZNE[VW�^K�ZlI	EUe m � �

qt���le)GQK e�KRK"`	��K�I	K � ePE�eTX�� � K�`	I � M � L c E[I � E^LU`/Z � V � L�KRE^I�gj\UIT� gj\UI�`	��K-EU� 4f\ � L�`/I	K1�lITK�e�KRL��
`	E[` � \^L3E[Ll��`T���le $+�2���$� � $�(2� o �C� ��g/M�\^��I_eTK�`	��K|�9K�� \ULlef`	I	E[` � \^L � e � \^I	K��^K�LlK�I_E[V 
$+�2� � � � $+(2��� � � m � �

z ` � e�M�VWKRE^I�`	�lEa`�GiKA���lef`�VWKRE[I	L ��\aG `T\3�9K�`	K�I	� � L�K�GJ��K�L E[L �5� � � � K�Lle � \^LlE^V
I	K1��I	KReTK�L�`	E[` � \^L�\^g+E?e � �2��VWKPD � K)E[VW�^KRZ�I_E"E^�9� � `	etE"Z � V � LlKRE[IQgj\^I	� E[Ll��GJ��K�`	��K�IQ`T�lK�gj\UIT�
� e�eTX��-� K�`TI � M�\UI�E^LU` � � eTX�� � K�`	I � M.� x�e�E ZNKR� � L�L � L��lk�VdK�`��le�M�\ULle � �9KRI $+�2������E^Ll� � L
�lE^I�` � M���VWE^It`T��K*� � � m � � � K�LNe � \^LlE^V
I	K1��I	KReTK�L�`	E[` � \^L�� �AK-e��lE^VdV+M�\^LNef`	IT�lM�`*K ����V � M � `	VdX�`T�lKZ � V � L�K�E[I � L c E^I � E[L�`���DFK�`

� � �
�
 � � �

� � �
� � � � � � � � � n �

GJ��KRITK/`T�lK � � E[I	K/E ZlEUe � eQgj\^IJ`	��K�I	K1��I	KReTK�L�`	E[` � \^L�e��lEUM�K�E[Ll�
! # � � � � � �! 
 � � � � � � � � m � � � � � � m � � � 
 �
!
�
� � � � � � � � m � � � � � � m � � � � � � � � � � m�+ �

~��3�(�N\�e�KP`	��K�Z � V � L�KRE^Itgj\^I	� � e

� � %��3� � �
�


�
� � �  � � � � � � � � m^m �

u*\aG `T��K � L c E[I � E^LlM�K/\[g.`T��KPgj\UIT� ITK �U� � I	KRe � L6�NE[IT` � M���V�E[I

� ! # � %��3� � � � % ! # �3� � + � � � � � m ���
qt���le � L�`	��K"eT��� GiKP�?�le�`*�lE c K � � � � + e�\

� � %��3� � �
�

� �  � � � � � � � � � m �$�



m � o � �	�]~��lZlE[VW�^KRZ�I	EUe

z g GQKPL�K1��`�M�\^Lle � �9K�It`	��K�ITK ��� � I	K�� KRLU`

� !
�
� %��3� � � � % !

�
��� � + % � � � � m�p �

GiK �NLl��`T�lE[`*�3��`T\YE-�?��Vd` � ��V � MREa` �dc KPM�\^Lle�`	E^L�`i`	��K�Z � V � L�K�E[Itgj\^I	� ���lef`*Z]K

� � %��3� � �
�

� � m � �  � � � � � � � � � m )��
��K�e�KRK `T�lE[`?GiK��lE c K Z]K�K�L E^Z�VWK `T\|M�\ULle�`TI	�lM `?E�Z � V � L�K�E[I � L c E[I � E^LU`"E^Ll���-\UITKR\ c KRIRk � g
� � e � L�`TKR�^I_E[V kv`	��K�gj\UIT� � e�e�X�� � K�`TI � M���Ll�9KRI � LU`	K�I_M_�lE[Ll�^K�\[g � E[Ll� � kJGJ� � VWK � g � � e�lE^V g � � L�`	K��^I_E[V � ` � e�E[L�` � � eTX�� �-K�`TI � M��

qt��K?�UK�L�KRI	E^V � 
 E[` � \^L�`T\�E[VWVF`	��K�e � �*�lVdK-D � K�E[VW�^KRZ�I_E^e � e�\UL�VWX�eTV � �^��`	VdX�� \^I	K?M�\U�*�
��V � MREa`	KR���0"�I	\^�=`T��K)E[LlE^Vd\U�Ue \[g
s	� � � � �	� m ����kUGiK*M�\ULlM�VW�l�9KJ`	�lEa`QGQK*MRE[L gj\^I	� E"Z � V � L�KRE^I
� L c E^I � E[L�`v\UL�VdX � g
gj\^IiK c K�I	X GQK � �U�U` � � LY`T��K/ITK���I	KReTK�L�`	E[` � \^L
k"� � � eiE?GiK � �^��`QE^VWeT\(� q+\
�9K�`TK�I	� � LlKQGJ� � M_� � I	ITK��9�lM � Z�VWKvI	K1��I	KReTK�L�`_Ea` � \^LNe
�lE c K5`T� � e#��I	\��]K�IT`fX � `�e�� ��M�KReF`T\PM�\ULle � �9KRI
`T�lKvI	K1��I	KReTK�L�`	E[` � \^Lle]gjI	\^� GJ� � M_�"GiKvM�E^L�Z�� � VW�"E^VdVU\[`	��K�I_e1�#"�\UIFK ��E^�*�lVdKUk�gj\UI � � kR`	��KvI	K1�3�I	KReTK�L�`	E[` � \^L-G � `	�Y� � �^��K�ef`5GiK � �^��` � m % + % � � � + �5�9\�KRe�L�\^`QM�\UL�`	E � L-`T��K�GQK � �U�U` � � m % + % � � � + �Z��9` � Llef`	KREU� � + % + % � � � % + % � m � �P�)L�`	��K-\[`T�lK�I/�lE[Ll�
kN`	��K E^� 4f\ � L�`)I	K1�lITK�e�KRLU`_Ea` � \UL�GJ��\UeTK� � �^��K�ef`+GQK � �U�U` � e'� m % + % � � � + % m ���9\�KRe+M�\ULU`_E � LP`T��KQGQK � �U��`-� � m % + % � � � + % � m �C�Fy|\^I	K��^K�LlK�I��E[VWVWXPgj\^I � � k � g�`	��Kt� � �U��KRe�` GQK � �U�U` �lEUe
`	��KJe�X�� � K�`TI � MQM�\^L �l�U��I_Ea` � \^L ��� � % � � % � � � � � % � � � k`T�lK�GQK � �U�U`_eJ�9\ \9M�M��lI � L�\��(�N\�e � `TK �lE � I_e�k � E[Ll��� � �

qt��K-�^K�LlK�I_E[VFI	KReT��Vd` � e�`T��K�gj\^VWVd\aG � L�� �/�JK���I	KReTK�L�`	E[` � \^Lle)\[g � � % � � % � ��� % � � %�� � k� � %TE^Ll��� 	�E^VdGtEHX9e+�NE c K*E[L � L c E[I � E^LU`�Z � V � L�K�E[Ivgj\^I	�6� qt��K�E^Vd�UK�Z�I_E^e � � % � ��� 
 � %	E[Ll���=,
�lE c K � L c E^I � E[L�`JZ � V � L�K�E[Itgj\^I	��eigj\^IJI	K1��I	KReTK�L�`_Ea` � \^LNeQ\^gF`	��KPgj\^I	��e�

� � � �
�

� �

� �
�

� �
� �6�

� �
�

� � � �

� �
�

� �



� �	�N~���ZNE[VW�^K�ZlI	EUe m � n

� �
� �
�

� �

� �
�

� �
� � �

� �
�

� � � � �
�

�
�

�

�

�

� � � �
�

�
�

�
�
�

�

� �

� ,
� �
�

� �

� �
�

� �

� � � ,

� �
�

� �

� �
�

���

� �
�

� �

u*\aG EUeQgj\^It`T�lKPeTX�� �-K�`TI	X�\^IJE[L�` � � e�X�� � K�`	ITX�\^g
`T��K�Z � V � LlKRE[Iigj\UIT� � `t`T��I	Llet\^��`
`T\�ZNK?��K�`TKRIT� � L�KR��Z�X�`T��K�L����?Z]K�I*\^g�VdK c K�V�e � L�`T�lK"GQK � �U��`�� � E^�^I_E[� �t��X�L�S � L|M�E[VWV�eJ`T�lK
L����?Z]K�It\^g
VdK c K�V�eiVdK�eTeQ\^LlK*`T�lK ��� ��
 �)� � � ���������(�������*�(')�*� � ��� ''��qt���le5gj\UI*$+�2�&��� k�`T�lK
� � � m � � � KRLle � \^LNE[VFI	K1�lITK�e�KRLU`_Ea` � \UL��lEUe*E���K � �U�U`E� � �'"�\UI�E[VWV
`	��K?e � �2��VWK?D � K"E^Vd�UK�Z�I_E^eRk
4f�le�`-EUe"gj\UI-~9b	�&����k � g�`T��K���K � �^��` � e?K c KRL
k.`T��K�gj\^I	� � e-e�X�� � K�`TI � M[k�E[Ll� � gJ`	��K���K � �U��`
� e�\9����kQ`T��K�gj\UIT� � eYE^LU` � � eTX�� � K�`	I � M.� u�\aG �)X�LlS � L3�lE^e���K�`TKRIT� � L�KR� `	��K���K � �^��`_e \[g
`T�lK � ITI	KR�9�NM � Z�VdK?ITK���ITK�e�KRL�`	Ea` � \ULlet\[g�`	��K�e � �*�lVdK-D � K?E[VW�^KRZ�I	EUe � L�`TK�I	��e�\^g `T��K � IP��X�L�S � L
M�\�K ��M � KRL�`	e�� � qt��K�I	KReT��Vd`	eJE[I	K�e��l�-��E^I � 
 K�� � L�`T��KPgj\UVdVW\aG � Ll�-q.E[Z�VWK 

� � � � %���� � m ��� % � � � % � �
� � � m � ��� % �)���&����� m � % � � � % ����� m � ��� � ��� % �!��� � m � � ���� � � m ��������� ��� % �(�&��� � ��� % � � � %�� ��� m �1��� � m � % � � �

� � � m ���&��� � ��� % �/��������� �$� % � � � %�� � � ���1��� � m � % �!� � � m � � � % �!� � � m � � ���
� � � m�+ % 
��
��� ����� % p � %�� + % m 
��� , � m 
 % � + % p � %�� + % m 
 % ������ � �&� p % 
�
�% n 
�% � ) % )�� % � � % p^n �� 	 � n � % mRo � % � �A+ % ��� + % m 
 o % m[mRp % ) o % m � 
��



m�p$+ � �	�]~��lZlE[VW�^KRZ�I	EUe

qt��KY��K � �U��`"\[gt`T��K�ITK���ITK�e�KRL�`	Ea` � \UL � e?MRE[V�M���V�Ea`	KR��Z�XA����Vd` � ��VdX � L��|K�E^M_� ��X�L�S � L
M�\�K ��M � KRL�`"Z�X|`T��K�L�����ZNKRI�gjIT\U�(`T�lK `	E[ZlVdKYM�\^I	ITK�e��]\^Ll� � L���`T\ � `	e�VW\9M�E[` � \^L��Yqt���leRk
gj\UI
K ��E^�*�lVdKUk `T��K�E^� 4f\ � L�` ITK���I	KReTK�L�`	E[` � \^L \[g � � k5G � `T�;��X�L�S � L M�\�K ��M � KRL�`	e6� m % + % � � � + % m ��lEUe5��K � �U�U` ���0� z ` � eiM�VWKRE[Iv`T�lE[`v`	\��9K�`TK�I	� � LlK�GJ��K�`T��KRIiE�Z � V � LlKRE[IQgj\^I	� � eie�X�� � K�`	I � M*\UI
E[L�` � � e�X�� � K�`	I � M�GiK?L�KRKR��\UL�VdX�M�\^Lle � ��K�I*`	��\UeTK?KRL�`TI � K�e � L�`T��K�`	E^Z�VWK�E[LN��`T��\�e�K-��X�L�S � L
M�\�K ��M � KRL�`	e)GJ� � M_�AE[I	K?\9�����/z ` � e/E.�3�lE^ITKRL�`*`T�lE[`Pe � LlM�K $+�2���$�JI	K1��I	KReTK�L�`_Ea` � \^LNeJ�lE c K�E
Z � V � L�K�E[I/gj\^I	�(\^L�VWX � gv`	��K���X�L�S � L�M�\�K �YM � K�L�`	e/\[gQ`T��K � � �^�lKRe�`/GiK � �^��`�E[I	K�\^g5`T��K-gj\UIT�
��� % � � k�E[VWVleT�lM_� Z � V � L�KRE^I�gj\^I	��e5E[I	K*e�X�� � K�`	I � M.�5�)L `T��K�\[`T�lK�I5�lE^Ll��kUGQK*eTK�KJ`	�lEa`%$%�2� 
$�
�lEUe)E�ITK���ITK�e�KRL�`	Ea` � \UL�G � `	��� � �^�lKRe�`)GiK � �^��`*� + % + % m % + % + �tE^Ll�|� � � K�Lle � \UL � + GJ� � M_���lEUe
E[L�E[L�` � � e�X�� � K�`	I � M/Z � V � L�KRE^I � L c E[I � E^L�`���qt���le*$+�2� 
�� ��$ � �&� + � �

qt��K�I	K?E^ITK?E�gjK�G � Llef`_E[LlM�KRe � L|GJ� � M_��`	��K	�lIT\9M�K��9��I	K"�9KRe	M�I � ZNK��|E[Z]\ c K"�9\�K�e*L�\^`
� �9K�L�` � gjX�E���E.� � ��E[VFeT��ZlE^Vd�UK�Z�I_E3�5qt�lKReTK�K ��M�K��9` � \^Llet�NE c KPZNKRK�L�V � e�`TK���Z�X���X�L�S � L � E^Ll�
GiK eT�lE^VdV5Ll\[`"�9GiK�VWV5\^LA`T��KR� ��KRITK����)L�K K ��E[�2��VWK�G � VdVveT� �YM�K-`	\ � Ll� � MREa`TK-`	��KYLlE[`T��I	K
\[gi`T�lKReTK�K ��M�K��9` � \^Lle��Yqt��KRITK � e�E m )�� � � K�Lle � \ULlE[V�I	K1�lITK�e�KRLU`_Ea` � \UL�\[g � � kFGJ� � M_� �lEUe�E� � �^��K�ef`PGiK � �^��`2��� % m �C� ��K GQ\U��V��|K ���]KRM�`/`	� � e�`	\�ZNK-��EA� � ��E^V � L � � � e � LlM�K � `��lEUe�Ll\Z � V � L�K�E[I � L c E^I � E[L�`��3z L;g E^M�`RkQ`T��KRITK � e�E[L3KR�?Z]KR��� � L�� \[g � � � L � � �lLl�9K�I�GJ� � M_�;`T�lKm )Y� � � KRLle � \^LNE[VFI	K1�lITK�e�KRLU`_Ea` � \UL�\^g � � k�� + % m % + % + % + ��k�Z]KRM�\U� KReJ`	��K��lg `TK�KRLA� � � K�Lle � \^LlE^V
I	K1��I	KReTK�L�`	E[` � \^L�\[g � � �5qt���le*GQKP�lE c K)`	��K"M_�lE � L � � � � � � � � � � �AK"MRE[L���Ll�9KRI	e�`	E^Ll�`T�lKQKR�?Z]KR��� � L��)\[g � � � L � � E^e
gj\^VWVd\aG*e��.~ � LlM�K � � �lEUeFE�e � ��� � � K�LNe � \^LlE^VUI	K1�lITK�e�KRLU`_Ea` � \UL
k� ` � ei��EA� � ��E^V � L � �-k � � K��+$+��� 
�� ��qt��K�E[L�` � � eTX�� �-K�`TI � M ��I	\����lM `t\[g+`T��KPe � ��G � `T� � `_e�KRV gfk
� L�Z]\[`	� � � E^Ll� � � � e�E[L � I	I	KR�9�lM � ZlVdK ��g `	K�K�L � � � K�Lle � \^LlE^V5ITK���I	KReTK�L�`	E[` � \^L�� qt���leP`T�lKK���ZNK���� � L���GJ� � M_����E��let`T�lKPe � � � LU`	\-`T��K"e � ��k�E^VWeT\ � E��lei`T�lK ��g `TKRK�L � LU`	\-`T��K ��g `	K�KRL��

z ` � e?M�VWKRE[IP`	�lEa`�`	��KYE.�(��IT\�E^M_��E[Z]\ c K G � VWV5L�\^`"��K�V � �le �lLN��`	��K�~$� e��lZlE[VW�^KRZ�I	EUe
\[gi`T�lK�K ��M�K��9` � \^LlE^V5D � K�E[VW�^K�ZlI	EUe1�2"�\UI�`	��LlEa`	K�VWX^kF`T� � e ��I	\^Z�VWK�� �lE^ePZ]K�KRL eT\^V c K���kFE^�UE � L
Z�X ��X�L�S � L�� z L \^I_�9K�I�`T\ � � e��lVWEHX3� � e�ITK�e���Vd`	e�GiKA���le�` � L�`TI	\����lM�K e�\U� K�EU��� � ` � \^LlE^V
L�\^`	Ea` � \UL�� z L �lE[IT` � M���V�E[I�k�GQKPL�KRKR��E-� KRE[LNet\[g.e��]KRM � gjX � Ll� E*�lE^I�` � M���V�E[IJK���ZNK���� � L�� \[g E
eT��ZlE[VW�^KRZ�I_E � � � L|E[L�E[VW�^KRZ�I_E�k � �vqt� � e � e*�9\^LlK/G � `T��`	��K ��'���� ��� � ����� � � �� ������'�
��
z L�hQ�lE��9`TKRI �)z kUGiK � L�`TI	\����lM�K��-`T��K/M�\^LNM�K1��`Q\[g�`	��K � Ll�9K1��\[g
E"I	K1��I	KReTK�L�`_Ea` � \^LFk[GJ� � M_� � e
e � �2��VWXY`	��KPI	E[` � \-\^gF`	��K�Z � V � L�KRE^Itgj\^I	� \^Z�`	E � L�K��YgjI	\^� `	��KP`TI_E^M�KP\[gF`	��K ��I	\9�9�lM `J\^g+`fGi\
I	K1��I	KReTK�L�`	E[` � \^L-��Ea`TI � M�KRe5`T\P`	��K�Z � V � L�K�E[I�gj\UIT��GJ� � M_� � e5`T��K�� � VWV � L���gj\UIT��L�\UIT��E[V � 
 KR� � L
E��lE^I�` � M���V�E[I*GtEHX��Jr*KRITK�GQK��9K �lLlK�`T��K � LN�9K ��\[g5E^L�K��?Z]KR�l� � Ll�Y`T\�ZNK?`T��K�I	E[` � \�\[g�`T�lK
Z � V � L�K�E[IPgj\^I	� \UL � ��\^Z9`_E � L�KR��Z�X|V � g ` � Ll��`T��K c E^Vd��K�\^gQ`	��K � � VdV � Ll��gj\UIT��\^L � `T\�`T�lK
� � VdV � Ll��gj\UIT� \^L � � � `	eTK�Vdg 



� �	�N~���ZNE[VW�^K�ZlI	EUe m�pNm

��� � � � %�� � � �� � � � � � � � % � � � � ��� � � � � � m 
$�
GJ��KRITK ��� � e�`T��K � Ll�9K � \^g*`T�lK�KR�?Z]KR��� � L�� E[LN� �  � � � � � e�`	��K�K��?Z]KR�l� � Ll�(� x�e
GiK��lE c KPe�KRK�L
kl\^L�E e � �2��VdK�D � KPE^Vd�UK�Z�I_E E[VWV � L c E[I � E[L�`JZ � V � L�KRE^Itgj\^I	� e�E[I	K �lIT\��N\UI�` � \ULlE[V k
eT\Y`T� � e��9K��lL � ` � \^LA� E^S^K�e)eTK�LleTK��"u�\aG=eT�3�3�]\UeTK � � ePE�I	K1��I	KReTK�L�`_Ea` � \^L�\^gi}-k]`T�lE[` � eRk�E
��E.�3� � L���\[g5KRVdKR� K�L�`	e/\[g � \^L�`T\�E�e��lE^M�K�\^g5V � L�K�E[I)`TI_E[Lle�gj\^I	��Ea` � \^LNe1�Pqt��K�L ��� � � e/E
I	K1��I	KReTK�L�`	E[` � \^L�\[g � ���5y�\UITKR\ c KRIRkUgj\^I � � %�� � � � � 

! � �#� � � � � ��� ��� � � � � ��� � � ��� � � � � %�� � � ��
� ��� � � � � � ��� % � � � � ��� �
� ��� � � � � � %�� � � �� � � � � m � �

eT\�GiK/eTK�K)`T�NEa`t`T��K � Ll�9K ��\[g
`	��KPK��?Z]KR�l� � Ll� � et�9K�`	K�I	� � L�K���Z�X `	��KPI	E[` � \?\[gF`T��K � Ll� � M�KRe
\[g.`T�lK�ITK���ITK�e�KRL�`	Ea` � \ULle��|E[LN� ��� � 

��� �
����� �
��� � � � � � mRo �

hQ\^Lle � �9K�I � � kFGJ� � M_�AGQK-S�L�\aG �lEUePE � � � �-KRLle � \ULlE[V I	K1��I	KReTK�L�`	E[` � \^L���qt���le/GiK� � �U��`t�l\��]K)`	\�K���ZNK�� � � k9GJ� � M_���lE^eJE � � � �-KRLle � \ULlE[V I	K1��I	KReTK�L�`	E[` � \^L
k � L � � �5qt� � e � e� L�g EUM `-�]\Ue	e � Z�VWK�� u*\aG GQK*M�\^�2���9`	Kt`T��K � Ll�9K1�-\^gN`	��K*eTK c KRL-� � � K�LNe � \^LlE^V�I	K1��I	KReTK�L�`	E[` � \^L
\[g � � E^MRM�\UI	� � L���`	\�`T��K�� K�`	��\9��e-\[g�hQ�NE.�9`	K�I ��z  � � 
 0 � 0 o � 
 � )�
3� "l\^I-`T�lK
eTK c KRL�� � � K�Lle � \ULlE[V.I	K1��I	KReTK�L�`	E[` � \^L|\^g � � GQK��lE c K � � � ��� % � � � 	 � �9m�p � ���"~�K�K�`T�lK
�5I	\^ZlVdKR� e�gj\^VWVd\aG � L��AhQ�lE��9`TKRI���zC� qt���leP`T�lK � Ll�9K � \[gt`	��KYK���ZNK���� � L�� � e	� o ����X�L�S � L
� Ll� � M�Ea`	KRe?`T� � e e��lZlE[VW�^KRZ�I	E�Z�X � � 	� �Az gJ`	��K�I	K � e��-\UITKY`T�lE^L�\^LlK�e��lZlE[VW�^KRZ�I	E|G � `	� `T�lK
e	E[� K � Ll��K ��k�GiKPMRE[L��leTK ��I � � KRei`	\ � Ll� � M�E[`TKP`	� � e��



m�p � � �	�]~��lZlE[VW�^KRZ�I	EUe

r�E c�� L��?K�ef`_E[Z�V � eT��K�� `T� � eiL�\[`_Ea` � \UL
k�GQK/V � e�`Q`	��K)I	KReT��Vd`	eQ\[g+�)X�L�S � L � gj\UIQ`	��K/� E.� �
� � E^VF~$� e���ZNE[VW�^K�ZlI	EUeQ\^gF`	��K�K ��M�K��9` � \^LNE[V
D � K"E[VW�^KRZ�I_E^e�

y|EA� � � E^VF~$� e���ZNE[VW�^K�ZlI	EUev\^g s!�9M�K1�9` � \ULlE[V�D � K"x�Vd�UK�Z�I_E^e

� � � � 	�
� � � � � ,� % � �� � � 	 �� , � � � % �

�� % � �� % � �� � � � � �� %�� ��� � � � � �� % � � � �� % � � �� % � �� � � � � �� %�� �� � � � � �� % � �� � � � � % � � �� � � � ����	 � � � � �� % � � , �� % � � � �� % � �� � � �� % � , �� � � � ,� % � � ��
�AK�eT��� ��E[I ��
 K-�lK�I	K?`	��K�ITK�e��lV `_e)\UL�`	��K ��EA� � ��E^V eTK�� � � e � �*�lVdK�eT��ZlE[VW�^KRZ�I_E^e)\[g

`T�lK"e � �2��VdK"D � K�E^Vd�UK�Z�I_E^e�

m �J�JK��U��V�E[I*eT��ZlE[VW�^KRZ�I_E^eiE[I	K)gj\U��Ll���le � Ll� `T��K"E^Vd�U\^I � `	��� \[g.K ��`TKRLl�9K����)X�L�S � L|� � E.�
�^I_E[��e��

E(�J��I	\��3� � L��"E���\[`�gjI	\^� E^L K ��`TKRLl�9KR��� � E^�^I_E[� X � KRVW�le5EPITKR�^��V�E[I5eT��ZlE^Vd�UK�Z�I_E
GJ� � M_� � e�e�KR� � � e � �2��VWK E^Ll����EA� � ��E^V.�lL�VdK�eTe � ` � eP\^L�K \^gQ`	��K�K ��M�K��9` � \^LNe
�-KRL�` � \^L�K���\UL �(��� m � p � m ��)3�

Z �*��I	\��3� � L��YE��9\[`JgjI	\^� E ZlE^e � M�� � E^�^I_E[� X � K�V���e�E�eT��ZlE^Vd�UK�Z�I_E-GJ� � M_��� EHX
ZNK���EA� � ��E[V
E[� \UL��-`T��K"eTK�� � � e � �2��VWK�e��lZlE[VW�^KRZ�I	EUe1�

���Ju*\UL�� �*K��^�lVWE^I � ~$� e���ZNE[VW�^K�ZlI	EUe �

E(����g M�VWEUeTe � MRE[V�E[VW�^KRZ�I_E^e�

� �*u*\^L3� e � �2��VWK  $+�2� � � 0�$%�2����� � $+�2� �!��� %�$�(2� � � 0�$+(2����� � $+(2� �!��� %
$ � � � � 0 $ � ����� ��$�(2� �!��� % $ � � � � 0 $�(2����� ��$ � � �!����k�E[Ll� (2� � � 0 (2����� �
(2� � � ���Qgj\UI �"E[LN���i\9�����

�W� ��~ � �2��VWK �z g � �lEUe-E^L L3� � � K�Lle � \ULlE[VtI	K1��I	KReTK�L�`_Ea` � \^L � ` � e � E.� � ��E[V � L
$+�2��� ��k $�(2� � � k]\^I $ � ��� ��kl��LlVdK�eTe � ` � eJ\UL�K"\[g.`T�lK"gjK�G K1�9M�K1�9` � \ULleJV � e�`TK��Z�XA��X�L�S � L���z gQ`	��K�I	K1��I	KReTK�L�`	E[` � \^LA�lE^e�E�eTX�� � K�`	I � M-Z � V � L�KRE^IPgj\^I	�(`T�lK
e���ZNE[VW�^K�ZlI	E � et��E.� � ��E[V � L $+(2��� �C��z g � `*�lE^etE[L�E[L�` � � e�X�� � K�`	I � M/Z � V � L�KRE^I
gj\^I	��k � ` � ei��EA� � � E^V � L $ � � � �C� z g � `J�lE^eQL�\-Z � V � L�KRE^IQgj\UIT��k � ` � ei��EA� � ��E^V� L#$+�2� � �C�

Z �)��g?K ��M�K��9` � \^LNE[V)D � K E[VW�^KRZ�I_E^e��`	��KA��E.� � ��E[V�~$� e���ZNE[VW�^K�ZlI	EUeYE[I	K�V � e�`TK��
E[Z]\ c K��



� �	�N~���ZNE[VW�^K�ZlI	EUe m�p ��J2t2�8�C�2�896 �
m �J�t�/u��Pzfu z�z k3� � m�p�o �

���*}"�/DFb)OQzfq*~��/� E^Ll���*�/qJr)~lhir�zfDF�	�

�3�J�t�/u��Pzfu z�zTzC�

p �J�t�/u��Pzfu z�zTz k3���(� 
�)��

)��J�t�/u��Pzfu z�z k3� � �.� m �

1;6 �	6F7�6FC � 6 �

qt� � eJ��Ea`	K�I � E^V � e*M�\^� KReigjI	\^� �J�/u �Pzfu zTz k�z�zTzC�

��K�I	XY�leTK�gj�lV�`	E^Z�VdK�e*E[I	K ��IT\ c�� �9KR� � L�~�DFx�u/~ �/�	�

z LlM�ITK�� � ZlVdXYK1��`TK�LNe �Wc K/`	E^Z�VWKRe*E^ITK/� �Wc KRL � L�yAh ��x.�=E^Ll����x�qJsv�*x��

���J6
7(��� ��6 �
m � " � Ll��`	��K���EA� � ��E^V
e�KR� � � e � �2��VdK"eT��ZlE^Vd�UK�Z�I_E^eQ\[g � ���
��� " � Ll��`T��K�� E.� � ��E[V eTK�� � � e � �2��VWK?eT��ZlE[VW�^KRZ�I_E^eJ\^g � ����u*\^`TK"`	�lEa` � ` � e)L�K�M�KRe	e	E[I	X
`T\�M�\ULle � �9KRI.eT\^� Kte��lZlE[VW�^KRZ�I	EUeFGJ� � M_� E[I	Kv\UL�VdX?� E.� � ��E[V9E^�-\UL��*`	��KJe�KR� � � e � �2��VWK
e��lZlE[VW�^KRZ�I	EUe1�0B � D�� � � � � � � � � % � � % � � % � � % � � � � � % � � � � � �

�3� " � Ll��`	��K���EA� � ��E^V
e�KR� � � e � �2��VdK"eT��ZlE^Vd�UK�Z�I_E^eQ\[g � � �

p � " � Ll��`	��K���EA� � ��E^V
e�KR� � � e � �2��VdK"eT��ZlE^Vd�UK�Z�I_E^eQ\[g � � �



m�pUp � ��zC�lOiI_E[LlM_� � L�� �J��VWKRe

� � �l<�� 7�@�C �NB �TC �=1 ���f6 �
r�E c�� L��Y�9K�`	K�I	� � L�K���k]G � `	�|�?�lM_���lK�V ��gjIT\U� s �NO �N�)X�L�S � L
kN`T�lK?��EA� � � E^VFeTK�� � �

e � �2��VWK�eT��ZlE^Vd�UK�Z�I_E^e�\^g*`T�lK�e � �2��VWK�D � K�E[VW�^K�ZlI	EUe�k GiKYGiE^L�`?`T\ ����I_e��lKY`T� � e?gj��IT`T��KRI?`	\
VWKRE[I	L|��\aG E[L � I	ITK��9�lM � Z�VWK�I	K1�lITK�e�KRLU`_Ea` � \UL�\[gQE^LAE[VW�^KRZ�I_EYZ]KRM�\U� KRePE�I	K1�lITK�e�KRLU`_Ea` � \UL�\[g
`T�lK�eT��ZlE[VW�^KRZ�I_E3�*q+\��9\�`	� � e)GiK�eT�lE[VWVF�lE c K�`T\�ZNK��-\UITK���ITK�M � e�K�E[Z]\^�9`)`T��K�K��?Z]KR�l� � Ll�
\[gF`T��KPe��lZlE[VW�^KRZ�I	E � LY`	��KPE[VW�^K�ZlI	E(�+z Ll��K�KR�
k�EUevGiK��NE c K)E^VdI	KREU�9X e�KRK�L
k�`T�lK�`	��ITKRK)� � � K�L��
e � \ULlE[V�I	K1��I	KReTK�L�`_Ea` � \^L�\[g�$+�2�&���Q��EHXYZNK�M�\U�-K�K � `	��K�I*E I	KR���lM � Z�VWK/I	K1�lITK�e�KRLU`_Ea` � \UL�\^I*E^L
� ITI	KR�9�NM � Z�VdKPI	K1��I	KReTK�L�`_Ea` � \^L�\[g $+�2�&���t�9K1�]K�LN� � Ll��\^L�`T��K�KR�?Z]KR��� � L�� �

�AK�e�`	E[IT`�G � `T�;EAeT��ZlE^Vd�UK�Z�I_E � �tK���ZNK����9K�� � L `T�lK�E^Vd�UK�Z�I_E � Z�X E|��E.�(� � Ll�
�  � � � � k GJ��KRITK � � e?E���\U� \^� \^I ��� � e���k+`T�lE[` � e�k � `	��I	KReTK�I c K�e/`T��K�M�\^� ���9`	E[` � \^L
I	K�V�Ea` � \^LNe�

� � � ��� %�� � �:� � � � � ��� � % � � � � �	� % � � %�� � � � � � � � ��z � m �
y�\UITKR\ c K�I�k�GQK�M�E[L�E^ITI_E[L��UK � `)eT\ `T�NEa`*`	��K-hiE[IT`	E^L�e���ZNE[VW�^K�ZlI	E � � � � � � eJ��E.�3�]KR��Z�X
� � L�`T\ `	��K�hiE[IT`	E^L�eT��ZlE[VW�^KRZ�I_E � � � �5u*\[`	KP`T�lE[` � g � � e*E-I	K1��I	KReTK�L�`	E[` � \^L�\[g � kl`T��KRL��� � � e*E-ITK���ITK�e�KRL�`	Ea` � \UL�\^g � ���

z g�GQK*E^ITKt`	\�� E^S^K ��I	\^�UITK�eTeRkaGiKJ�?�le�`v�9KRE^VlL�\^`5\^L�VWX?G � `T� `	��K�E^Vd�UK�Z�I_E^e.Z��9`iG � `	�
`T�lKQI	\�\[`+e��lE^M�KRe �'! �

�
E[Ll� �'!

�
EUeFGiK�VWV��.} �Wc K�L"`T��Ki��E.�3� � L�� � k�GiKQ��K �lL�K � !  �'!

� � �'! �
�Z�X

� ! � � � � � � � � ��z � ���



� �)zC�lOiI	E^LlM_� � L�� �J��VWKRe m�p )

GJ��KRITK���� �'!
�
�5qt�lEa` � ei`T\Ye	EHX^k � g � � � � �

� � ! � ��� � � � � � � � � ��� � ��� � � � ��z � �$�
z Lle�`TKREU��\[g `T� � L�S � L���\^g � �+EUeJK ��`TKRITLNE[V
`	\ � k � ` � e�KRE^e � K�IJ`	\ � ��E^� � L�K � `/E[VWI	KRE^��X

G � `T� � L � �*qt��KRL �  � � � � e � �2��VWX�� E��le�� � \^L�`	\ � `_e�KRV g5EUeJ`T�lK � �9K�L�` � `fX�� ��K?I	KRMRE[VWV
`T�NEa`/`T��KRITK � e/EY\UL�K � `T\�� \UL�K?M�\UITI	KRe��]\^Ll�9KRLlM�K?ZNK�`fGQKRK�L�`	��K�KRVdKR� K�L�`	e)\[g�`	��K�I	\�\[`Pe��lEUM�KUk
� � �'!

�
E^Ll��`T��K�KRVdKR�-KRL�`	e ����\[gQ`T��K�hiE^I�`_E[L�e���ZNE[VW�^K�ZlI	E(�-qt� � e�\UL�K � `T\�� \UL�K?��E.�(� � Ll�

M�\UL�L�K�M `	eJ`T\ � �
E�e��lEUM�KPGJ� � M_��GiK�I	K��UE^I	��E^e � !��
�

�vu*\aG VdK�`*�le���KRM�\U�2�N\�e�K �'!
�
EUet`T�lK

eT���&\[g �'!��
�
E^Ll�YE"e��lE^M�K � !*\^IT`T�l\^�^\ULlE[V�`T\ � `���qt�lE[` � e�k � g � � �'!���

E^Ll�
�
� � !^k�`T��KRL

� � % � � � + � qt�lK�L�`T��KPK�VWK�� KRLU`_et\[g � !/E[I	K�gj�lLlM ` � \ULlE[V�eiGJ� � M_��GJ��KRL�E��3��V � K��Y`	\ � � � �dc K

 KRIT\ �.qt� � e � eieT\"ZNK�M�E^�le�K � g

�
� � !�M�\UITI	KRe��]\^Ll��e�`T\ � � � �(E[LN� � � �'!���

M�\^I	ITK�e��]\^LN��e
`T\ � � � � � k+`T��KRL

�
� � � � � ��� � % � � � � �

�
% � � � + � u*\aG�`T��K�E^M ` � \UL \[g � ! � e?e � �*�lVdX

`T\ ��I	\.4fK�M `-K�VWK�� K�L�`	e \^g � !
�
\ULU`	\ � ! �

�
� qt� � e-gj\^VWVd\aG*e�Z]KRM�E^�leTK � g � � � � � � � % � � �

�'!��
�

% � � � � !^k.`T��KRL gj\^I � � � � � k � ! � � � � � � � � � � ��� � ��� � � � � � � � �1��� � � � � � � � � �C�qt���le � ! � � � � � �

D
K�` � Z]K"E�GiK � �^��`J\[g�E-ITK���I	KReTK�L�`	E[` � \^L��|\[g � 

�#� � � � � � � ��� � � � � � � ��z � p �
qt��KRL � g � � � � � � k

�#� � ��� ��� � � � � � � ��� ��� � �

� � ! � � ��� � � � � � � ��z � )��



m�p 
 � ��zC�lOiI_E[LlM_� � L�� �J��VWKRe

z `*gj\UVdVW\aG*ei`T�lE[` � g � � e�E GQK � �U�U`*\^g �+kl`T��KRL � ! � � � e*E GiK � �^��`*\^g+`	��K"I	K1��I	KReTK�L�`	E[` � \^L��� � \[g � ����y�\^I	K?�UI	E���� � M�E[VWVWX^kN`T��K-GQK � �U��`	e)\[g5`	��K�I	K1�lITK�e�KRLU`_Ea` � \UL�\[g5`	��K-eT��ZlE^Vd�UK�Z�I_E
E[I	KP\^Z9`_E � L�KR��Z�X ��I	\.4fK�M ` � L��-`T�lK�GQK � �U�U`_ei\[g.`T��K"E^Vd�UK�Z�I_E"gjI	\^� �'!

�
\^L�`	\ �'!��

�
�

x e � �2��VdKPZ���` � �2�]\^IT`	E[L�`JM�\ULle�K ����K�LlM�K)\^gF`	� � eJM�\^LlM�Vd�Ne � \^L � ei`	�lEa` � gF`T�lK/I_E[LlS�\[g
� � � e `	��K�e	E[� KJE^e `	��K*I_E[L�S"\^g � kU`T�lK�L `T�lK*e���ZNE[VW�^K�ZlI	E � e�ITKR�^��V�E[I �+qt� � e � e5eT\�ZNK�M�E^�le�K � g
`T�lK�I_E[L�S9evE^ITKt`	��K)e	E[� KUk^`	��K�L � ! �

�
M�\ � LlM � �9K�e5G � `T� � !

�
eT\�`T�lK ��I	\.4fK�M ` � \^L � eQe � �*�lVdX-`T�lK

� �9K�L�` � `fX��"qt���le � gQGiK�e�`	E[IT`)G � `T�A`T�lK-EU� 4f\ � L�`)I	K1��I	KReTK�L�`	E[` � \^L�\^g � k � `PG � VdV�Z]K���E��3�NK��
�jZ�X-`T�lK � �9K�L�` � `fX3� � L�`T\-E�I	KR�9�lM � ZlVdK)ITK���ITK�e�KRL�`	Ea` � \UL�\[g � �]GJ� � M_��M�\UL�`	E � Lle5`T��KPE^� 4f\ � L�`i\[g

� ���"Oi�9`)`	��K-GQK � �U�U`_e�\^g5`T�lK EU� 4f\ � L�`)\^g � � �?�le�`/`T��KRLA�lE c K"Z]K�K�L E[� \UL��Y`	��K�GiK � �^��`_e
\[g.`T�lK"E^� 4f\ � L�`J\[g � �

D
K�`��le��lE[�leTK�`	\�M�\ULle � �9KRI�E[L K1��E[�2��VWK��|D
K�`��le"`	E^S^K � � � � E^Ll� � � � � � �
��K"S�L�\aG `	� � e � e*E I	K��U��V�E[IJe��lZlE[VW�^KRZ�I	E(��z Ll�9KRKR��kNK ��E[� � L � Ll��`	��K"I	\�\[`*� � E[�^I_E[��k9GiK�e�KRK
`T�NEa`P`T��KYe � ��Vd\UL���IT\�\[`_e)gj\^I	�(`T��K g E^� � V � E^IP��K ��E[�U\^LA\[gv`	��KYE^�A4f\ � LU`�I	K1��I	KReTK�L�`_Ea` � \^L�\[g
$+�2�&��� � � � � qt�lK �lIT\�4fKRM ` � \UL � !���KRITK � e#4f�Nef`t`T�lK � �9KRLU` � `fX�� E���e � LlM�K)`T��K�E^Vd�UK�Z�I_E?E^Ll�
`T�lKQeT��ZlE[VW�^KRZ�I_Et�lE c K `	��KQe	E[� K5I_E[L�S5�Fqt�lK5gj\^�lI�`	K�K�L"� � � K�LNe � \^LlE^VUEU� 4f\ � L�`+I	K1��I	KReTK�L�`	E[` � \^L
Z]KRM�\U� KReQ`T��K�eT��� \^g
`T��KPK � �U�U`J� � � K�Lle � \ULlE[V�EU� 4f\ � L�`iI	K1��I	KReTK�L�`_Ea` � \^L�\[g $+�������iE^Ll��`fGi\
M�\ULA4f����Ea`TK/`	��ITKRK�� � � KRLle � \^LNE[V�I	K1��I	KReTK�L�`	E[` � \^Lle��

�AK�ef`_Ea`TK�G � `T�l\^�9` �lIT\�\[g.`fGi\-\^g5��X�L�S � L � eJ`T��KR\^I	K���e1� � z g � � � e*E I	K��^�lVWE^I*e���ZNE[V��
�^KRZ�I_E�\[g � E[Ll� � � e)I	K1��I	KReTK�L�`	E[` � \^L�\^g � k `T��KRL ��� � � e/I	KR�9�NM � Z�VdK���x*L E.�3��I	\ � � ��E[`TK
M�\UL c K�I_eTK � e�E[V�e�\A`TI	��K��3z g � � e � � % � � \^I � � kiE^Ll� � �J�lE^e E�I	KR�9�lM � ZlVdK�I	K1��I	KReTK�L�`	E.�
` � \^L GJ� � M_����E[SUKRe � `YE�e���ZNE[VW�^K�ZlI	E�\^g � Z�X Z]K � L���ITK�e��]KRM�` �Wc K�VWX L�� � � � KRLle � \^LNE[VtG � `	�
L�\�Z � V � L�K�E[I � L c E[I � E[L�`/\UI �aL � m � � � KRLle � \^LNE[V�G � `T� E�eTX��-� K�`TI � M-Z � V � L�K�E[I � L c E[I � E[L�`Rk�\UI�aL � � � KRLle � \^LNE[VvG � `T�;E[L�E^L�` � � eTX��-� K�`TI � M�Z � V � LlKRE[I � L c E^I � E[L�`Rk.`	��K�L � � � e?I	K��U��V�E[I �|z L
\[`	��K�IiGi\^I_��e�k � g � � % � � k�\UI � � �NE^eiE[L�~ � eT��ZlE^Vd�UK�Z�I_E�k^`T�lE[`J~$� eT��ZlE[VW�^KRZ�I_E��?�le�`t�lE c K�E^L� ITI	KR�9�NM � Z�VdKPI	K1��I	KReTK�L�`_Ea` � \^L�\[g � � � KRLle � \^LFk�L
k �[L � m k�\^I �[L�I	KRe��]KRM ` �dc K�VWX��

� �lEa`��lE.�(�NKRL�KR�;`	\ � � � L `	� � eY`T��KR\^I	K�� � x)eYGiK�eTEHG � L3`T��KAVWEUef`�M_�NE.�9`	K�I�k(2� � � 0 (2����� � e*E^L�~ � eT��ZlE^Vd�UK�Z�I_E?\^g (2� � � ��� � g.Z]\[`	� �"E[Ll���QE^ITKP\9�����

�AKJLl\aG ��I	\9M�K�K��"`	\P`T��K*��K�`TKRIT� � LlEa` � \UL�\^g � ![k[`	��KJ��E.�3� � L��PGJ� � M_��M�\UL�L�KRM�`	e �'!
�`T\ �'! �

�
�v�)LlM�K)GQK)S�L�\aG � !JGiK)MRE[L �NLl� `T�lK)GiK � �^��`	ev\[g � � � gj\UIQE[L�X I	K1��I	KReTK�L�`	E[` � \^L �

\[g�E-� �Wc KRL�E^Vd�UK�Z�I_E3��"�I	\^� `T��K�e�K�GiK � �^��`	eiGiK"M�E^L � L9gjK�I*`T��K � ITI	KR���lM � Z�VWK/I	K1�lITK�e�KRLU`_Ea` � \ULle
� LU`	\?GJ� � M_� � � � �9KRM�\^�2�N\�e�K�e1� z L�g EUM `�k�K1��`TK�LNe �Wc KJ`_E[Z�VWKReQ\[g�`	��KReTK�ZlI	E^LlM_� � L��"I	��VdK�e5�lE c K
Z]K�K�L�M�\^�2� � VdK���Z�X-M�\^�2����`TK�IE� eTK�K*y|M ��EHX"E[Ll� ��Ea`	K�I_E�� �+r*KRITKtGiK*e�KRK�S?`T\��9K c K�VW\���eT\^� K
� LU`	� � ` �Wc K���Ll��K�I_ef`_E[Ll� � L�� \[g+`T��K �lIT\9M�K��9��I	K��



� �)zC�lOiI	E^LlM_� � L�� �J��VWKRe m�p �

qF\/Z]KQK1� �lV � M � `Rk[GiKQeT�lE^VdV�`	E^S^KiE[L?K1��E[�2��VWK  � �[kH`	�lEa` � e��*� � � �+OiXP`T��Ki� K�`	��\9��e.\[g
`T�lK!��I	K c�� \U�le
M_�lE��9`TKRI
GiK5M�E[L�K�E^e � VWX �NLl�/`T��Kv� E.� � ��E[V^ITKR�^��V�E[IFeTK�� � � e � �*�lVdK5eT��ZlE^Vd�UK�Z�I_E^e�� � � � � E^Ll� � � � � � � � � �+z L-e�KRK�S � L��J`T�lKJ~ � eT��ZlE^Vd�UK�Z�I_E^eRkRGiKvLl\[`TKQ`T�NEa`.`T��KQ`TK�M_��L � �U�lK(2� � � 0 (2����� � (2� �!��� � e/\^g5L�\�E c E � V+gj\^I ��� � � ���)L|`T��K-\[`	��K�I/�lE[LN��k � � �lE^e/E�eTK c K�L� � � K�Lle � \ULlE[VvITK���ITK�e�KRL�`	Ea` � \ULAGJ� � M_� �lEUe"E�e�X�� � K�`	I � M Z � V � L�KRE^I�gj\^I	� ��qt���le�GiK�� � �U��`
E[L�` � M � �lE[`TK�`	�lEa` � � � e.EJ��EA� � ��E[V9~$� eT��ZlE^Vd�UK�Z�I_Et\[g � � �+z L�g E^M�`Rk[EUe
GiKQeT�lE[VWVUeTK�KUk � � � � �E[LN� � � � et��EA� � � E^V � L � � �

qt��K�I	K � e�EYe � �*�lVdK-E[Ll��K1/]K�M ` �Wc K?GiEHX�`T\ �NLl��`T��K���E.�3� � L���e � !/gj\UI*`	��K?I	K��U��VWE^I
eT��ZlE[VW�^KRZ�I_E^e��"�JK�� K���ZNKRI/`T��K2��I	\9M�KR����ITK?gj\^I�M�\ULle�`TI	�lM ` � L���`T�lK-K1��`TK�LN�9KR����X�L�S � L�� � E.�
�^I_E[��e�� ��K�E^�l�9KR�-`	��K c K�M `	\^I � �Y`	\�`T��K)� � E^�^I_E[� gj\UI5`	��K�e � �2��VWK�E[VW�^KRZ�I_E�kaGJ��KRITK ��GiEUe
`T�lK�� � �U��KRe�`"I	\�\^`�� ��K `T�lK�L �lEU�AE�� � E[�UI	E^�(gj\^IP`	��KYeTK�`"GJ� � M_� GiEUe/`T��KY�lL � \UL \[g'� �
E[LN��`T��K-e � �2��VdK?IT\�\[`_e1� "lIT\U� `	� � e)e�K�`Rk]GQK�ef`	IT�lM_S�\^L�K?IT\�\[` �Jqt��K?I	K���E � Ll�9KRIJgj��I	L � e���K��
E�ZlEUe � eJ\^g�e � �*�lVdK"I	\�\[`_etgj\^I�`T��K?eT��ZlE^Vd�UK�Z�I_E3�tqt��K?�)X�L�S � L|M�\�K	�YM � K�L�`	e*gj\^I�`T��K"GiK � �^��`_e
I	K�V�Ea` �Wc Kv`T\/`T�lKiLlK�G�ZNE^e � e+\[g e � �2��VdKtI	\�\[`	e.E[I	K�4f�lef` `	��KJ��X�L�S � L-M�\�K �YM � K�L�`	e.G � `T�-ITK�e��]KRM�`
`T\�`T�lK/eT��I c��Wc�� Ll�"\^V���e � �2��VWK�I	\�\[`_e�kU`T\U�^K�`	��K�IiG � `T�Y`	��K���X�L�S � L�M�\�K �YM � K�L�`QG � `T��ITK�e��]KRM�`
`T\ � �#� qt���leQGQK�e � �*�lVdX�M�E^VWM���V�Ea`TK�`T��K/��X�L�S � L�M�\�K �YM � K�L�`v\[g
K�E^M_�YGiK � �^��`vG � `T��ITK�e��]KRM�`
`T\�� ��E^Ll���leTK � ` � L ��V�E^M�K"\[g5\UL�K?\^g�`T��K�\^V��|M�\�K ��M � KRL�`	e��PhiE[V�M��lVWE[` � L���`T�lK�M�\�K ��M � KRL�`
G � `T��I	KRe��]KRM `Q`T\ � � � e5`	I �Wc�� E^VNe � LNM�K�GiK)MRE[LYK1����ITK�eTe�� ��EUeQE"V � L�KRE^IiM�\^��Z � LNEa` � \^L�\^g
`T�lK
e � �2��VWK�IT\�\^`	e��

D
K�`Y�le��leTK�`T� � e�`	KRM_��L � ����K�`	\ E[LlE^VdX 
 K�`	��K�ITKR�^��V�E[I�eT��ZlE^Vd�UK�Z�I_E^e-\[g � ��� qt�lK
�)X�LlS � L M�\�K ��M � KRL�`	e�\^g� E^ITK � + % m % + �C���JK�gjK�I	I � L���`	\�`T��K�hiE^I�`_E[L���Ea`TI � �AGiKYe�KRK `T�lE[`� � � � � � � � � � � � �A�5~ � LlM�K � � % ��� � � � � %&� � � � ��� � % � � � � ����� � % � � � k�`T�lK)M�\�K ��M � KRL�`
\[g*E�GiK � �^��`"G � `T� I	KRe��NK�M `"`	\ � � � e � � � � � � � � � � � gi`	��K��)X�L�S � L M�\�K	�YM � K�L�`	e?G � `	�
I	KRe��NK�M `t`T\ � � % � � %TE[LN��� ��E[I	K � � % � � %TE[LN� � �PI	KRe��NK�M ` �Wc KRVdX��



m�p�o � ��zC�lOiI_E[LlM_� � L�� �J��VWKRe

z L�`T� � ePGiEHX�GQK�M�\ULle�`TI	�lM `/`T��K � � �*�('����(� � � ��
 �)� �*����� � ��gj\UIP`T��K�eTK c K�L � � �
� K�Lle � \^LlE^V�ITK���ITK�e�KRL�`	Ea` � \UL�\^g � � 

m + + � m
� m m + � m
+ � m � +
+ + + +
+ m � � +
m � m + m
� m + + m

u*\aG `T��K � �"I	K��U��V�E[IJe��lZlE[VW�^KRZ�I	E � e*\UZ9`	E � L�K���Z�X��le � Ll� `T��K�gj\U��IT`T�|M�\UVd�l�-LFk�`T�lK
\^LlK)gj\UI � �.k9I_Ea`	��K�It`	�lE[L�`T�lKP`T� � I	��\UL�K��5�)K�VWK�` � L�� `	��KP`T� � I_��M�\^VW��� L�GQKP�lE c K

m + � m
� m m � m
+ � m +
+ + +
+ m +
m � m m
� m + m

qt� � e � e?E�I	K1�lITK�e�KRLU`_Ea` � \ULA\^g � � �|qt�lK�M�E^Ll� � ��Ea`	KRe�gj\UI"� � �^��K�ef`�GQK � �U�U`_e"\^g � I	ITK��9�lM � Z�VWK
M�\U�2�N\UL�K�L�`	ePE^ITK6� + k m k + ��E[Ll� � + k + k + �*e � LlM�K?`	��KReTK E[I	K?`	��K�\UL�VWX�\^L�K�e�G � `T� ����I	K�VWX�L�\^L3�
L�KR�UEa` �dc K��)X�LlS � L�M�\�K �YM � K�L�`	e��|z Ll�9KRKR��k `	��KReTK�� �dc K�E|e � � � � � K�Lle � \^LlE^VvI	K1��I	KReTK�L�`	E[` � \^L
E[LN� E \^LlK � � � � KRLle � \^LNE[V*I	K1��I	KReTK�L�`_Ea` � \^L � y�\^I	K�\ c K�I�kQGiK�M�E^L �9KR���lM�K�`T��K ��IT\�4fKRM�` � \^L
\��]K�I_Ea`	\^I-gj\^IY`T� � e�eT��ZlE^Vd�UK�Z�I_EA� � I	KRM�`TVWX�Z�X M�\^�2�lE[I � L���`	��I	K�K�GiK � �^��`	e � L;`T��K�\^I � � � LlE^V
ZlEUe � ei`T\-`T�lK � I c E[VW��KRe � L�`T��K�ZlEUe � eigj\^It`	��K"eT��ZlE[VW�^KRZ�I_E � �.��z L�`T� � eJGtEHX�GQK �lLN�



� �)zC�lOiI	E^LlM_� � L�� �J��VWKRe m�p�n

� !
� �

� m % + % + � � � m % + % � m �
� !

� �
� + % m % + � � � + % m % � ���

� !
� �

� + % + % m � � � + % + % � m � � � � ��z � 
$�
�PL�\aG � L���`T� � eY��E��3� � L�� � �Wc K�e �leYE[L E^V `	K�I	LlEa` �dc K�� K�`T��\9�3\[g �lLl� � L�� `T��K|GiK � �^��`_e \[g
eT\^� K � I	I	KR�9�lM � ZlVdK�I	K1��I	KReTK�L�`_Ea` � \^L�\[g � ��G � `	��ITK�e��]KRM�`J`T\�`	��K"eT��ZlE[VW�^KRZ�I_E � ���iqt���leJgj\UI
K ��E^�*�lVdKUk
GQK M�E^LA��E��|`T�lK�GQK � �U�U`_e/\[g5`	��KYE^� 4f\ � L�`PITK���I	KReTK�L�`	E[` � \^L � � `"eT� �YM�K�e%4f�lef`P`	\
M�\ULle � �9KRIt`T��K �]\Ue � ` �Wc KPIT\�\^`	e �i\[g ��� � L�`T\ GiK � �^��`	et\^g � � 

+ m + � + m � �

m � m � � m � m � m
� m + � � � m + � m
m + + � m + � m

� m m + � � m m � m
m m � � � m m � m
+ � m � � + � m +

� m � � � � � m � � m
� � m + � � � m +

"�I	\^� `	��KReTK�GQK � �U��`	e E[Ll� `T��K � I�LlK��UE[` �Wc K�e�k � ` � e�M�VdK�E[I�`T�lE[`-`	��K�M�E^Ll� � ��Ea`	KRe�gj\^I�� � �^�3�
KRe�`�GiK � �^��`_e?E[I	K � m k + k m ��E^Ll� � + k m k + ��GJ� � M_� � Ll�9KRKR� M�\^I	ITK�e��]\^Ll�A`	\�I	K1��I	KReTK�L�`	E[` � \^Lle"\[g
� � � K�Lle � \UL ��g `TKRK�L�E[Ll��e � ��ITK�e��]KRM�` �Wc K�VWX��



m ) + � ��zC�lOiI_E[LlM_� � L�� �J��VWKRe

z gFGiK/M�\^Lle � ��K�I5`	��KPe���ZNE[VW�^K�ZlI	E � � � � � � � � k��9K�VWK�` � L��?`T��KP�)X�LlS � L�M�\�K	�YM � K�L�`	eG � `T�YI	KRe��NK�M `Q`T\"`	��K)eTKRM�\^Ll� I	\�\[`�kUGiK �lLN� `T��K/e�K c KRLY� � � KRLle � \^LNE[V]ITK���ITK�e�KRL�`	Ea` � \UL \[g � �
� et� E��3�]KR� � L�`	\

m + � m
� m + � m
+ � +
+ + +
+ � � +
m + m

� m + m

qt� � e � e�`T��K�ITK��9�lM � Z�VWK�I	K1�lITK�e�KRLU`_Ea` � \UL GJ��\UeTK��)X�L�S � L K1����ITK�eTe � \^L � e � � + � � �&��� � � + ��� �� � m � � � + � � � m ��� � z LY`T�lK/Ll\[`	E[` � \^L�GJ� � M_� � LN� � MREa`	KRet� � �-KRLle � \ULlE[V � `fXUk � ` � e � m k ��k m � � �&�9k m k ��� �

z ` � e?M�VWKRE^IP`T�lE[`"`T�lKYITKR�^��V�E[I"eT��ZlE^Vd�UK�Z�I_E^ePMRE[L Z]K��9KRE^V `"G � `T� � L E c KRITX�e � �2��VWK
g E^eT� � \^L��-qt��KY~$� e���ZNE[VW�^K�ZlI	EUe*I	K���� � ITK-� \^I	K�K1/]\UI�` �?z ` � ePE^VdGtEHX9e �]\Ue	e � Z�VWK-`T\�\^I_�9K�I/`T�lK
hiE[IT`	E^L�eT��ZlE[VW�^KRZ�I_E^e�\^g*`T��K � L � ` � E^VJE[VW�^K�ZlI	E|E^Ll� \^g � `_e�eT��ZlE^Vd�UK�Z�I_E|eT\|`	�lEa` � g � � �]k
� %��	� � �]`	��K�L � !�� � � � � !�� �3�C�5u�\aG GiKPK ����VW\ � `J`T� � etZ�X�GJI � ` � L��-`	��K�GQK � �U��`	et\[g+`T��K



� �)zC�lOiI	E^LlM_� � L�� �J��VWKRe m ) m

eTK c KRL�� � � K�LNe � \^LlE^V�ITK���I	KReTK�L�`	E[` � \^Llei\[g ����E^Ll� � � ZNK�e � �9KPKREUM_��\^`T��KRI�
m + + + m

� m m + m � m
+ � m � � m �
+ + + + +

+ m � � m � �
m � m + � m m
� m + + + � m

qt���le � ` � e*M�VdK�E[Ii`T�NEa`*GiK/���le�`*�lE c K

� !
�
� � m % + % + � � � + % m �

� !
�
� � + % m % + � � � m % + �

� !
�
� � + % + % m � � � + % m � � � � ��z � � �

s ��� � �3�]KR�AG � `	��`	� � eP� E��3� � L��lkFGQK�M�E^L ��I	\.4fK�M `/`T��K GiK � �^��`	e/\^giE[L�X�I	K1��I	KReTK�L�`_Ea` � \^L�\[g
� �P\^L�`T\-`T�lK"e��lEUM�KP\[g.GQK � �U��`	et\[g � � E[Ll��`	���Ne � ��K�L�` � gjXY`	��K�Z�I_E[LlM_� � L��-IT�lVdK�e1�



m )�� � ��zC�lOiI_E[LlM_� � L�� �J��VWKRe

"�\UI�K ��E[�2��VWK^k[GiKJE[��E � L-M�\^Lle � ��K�I.`T��K �]\Ue � ` �Wc KtIT\�\^`	e \[g ���i`	\ �lLl��`T��KJZlI	E^LlM_� � L��
I	��VdK/gj\UIt`T��K"EU� 4f\ � L�`*ITK���ITK�e�KRL�`	Ea` � \UL 

+ m + � m +

m � m � � � m �
� m + � � + m
m + + � + m

� m m + � m � m
m m � � � m � m
+ � m � � � m �
� m � � � � � �=�
� � m + � � � �
+ + + � + +

qt��K�GiK � �^��`	etG � `T��Ll\^L�� L�K���Ea` �dc K/�)X�L�S � L|M�\�K �YM � K�L�`	eJE^ITK � m k + � k�� + k m ��klE[LN� � + k m �C�iu*\aG
`T�lK�gj\U��IT`TK�KRLA� � � K�Lle � \^LlE^V�ITK���ITK�e�KRL�`	Ea` � \UL|�lEUe)� � �U��KRe�`/GiK � �^��`�� m k + ��E^Ll� � LlM�Vd�l��KRe/`T�lK
GiK � �^��` � + k m �C��qt���le"GQKYeTK�K `	�lEa`"`	��K � m � � � K�LNe � \^LlE^V5I	K1��I	KReTK�L�`	E[` � \^LA\[g ��� Z]KRM�\^� KRe
`T�lK"e���� \[g E mRp � � � KRLle � \^LNE[V�I	K1��I	KReTK�L�`	E[` � \^L�E[Ll��E � � � � KRLle � \^LNE[V�I	K1��I	KReTK�L�`	E[` � \^L��



� �)zC�lOiI	E^LlM_� � L�� �J��VWKRe m )���J2t2�8�C*2�896
m �J�t�/u��Pzfu z�zTz k3�3��� m ) o��]m ) n �

1;6 �	6F7�6FC � 6 �

x*��E � L
k�`T�lK�K�L�` � ITK�M_�lE��9`TKRI � e��9�lK `T\��t�/u��Pzfu&z�zTzC�Fqt��K�Gi\^I	S�e)\[gJ~9DFx)u)~ �/�
E[LN��\^g yAh ��x.�=x�u)� ��x�qJsv��x ��IT\ c�� �9K/K �9�lE[�Nef` �dc K)`_E[Z�VWKRe��

���J6
7(��� ��6 �
m � " � Ll�Y`T��K/Z�I_E[LlM_� � L��?IT��VWKRevgj\^Iv`T��K)`TKRL�� � � � KRLle � \^LNE[V]ITK���ITK�e�KRL�`	Ea` � \UL \[g.~9b	�&)���gj\UI
`T��K���E.� � ��E[V
eTK�� � � e � �2��VWK�e��lZlE[VW�^KRZ�I	EUe1�

��� " � Ll��`T��K*ZlI	E^LlM_� � L��PIT��VWKRe5gj\^I�`	��KE��
�E[Ll� )��P� � � KRLle � \^LNE[VlI	K1�lITK�e�KRLU`_Ea` � \ULle \[g ���
� L�`	\ � `	e*� E.� � ��E[V
eTK�� � � e � �*�lVdK"eT��ZlE^Vd�UK�Z�I_E^e��



m ) p O � ZlV � \^�UI	E�����X

� �f4 ����2 �57�@ �)B �

O*�/sv�*u)sv��k�r��dk�� 9��5@ 9CDC9 ����B ��8�� �(D����
	�@������DRk"u*\^IT`T�3� r�\^VWVWE^Ll��k�x*��e�`TK�I_��E^��k
mRn �A+ �

hix��*�tb)qJr�sv�)~ kF���Wk�� � �&@�������� ��8�� � ����� �38 � BA@���������� 9 ��@��
k
z L�`TKRI	e	M � K�LlM�K^k
u�K�G
�5\^I	S k mRn 
 
3�

�t�/u��Pzfu"kis=�vO �Wktqt�lK|ef`	IT�lM�`T��I	K�\[g�eTK�� � � e � �2��VWK|D � K|E[VW�^KRZ�I	EUe�k���D��#9� 38"! B � �
#EB��%$'& � mRn[p � ���(���3) n � m � � � ;(� �)! B �* �+�,�� �.-3@CB �(D �/#0� �21	� mRn ) + ���3��� m � m�p �(�
� �t�Pu �Pzfu z��

�t�/u��Pzfu"k]s=�lO �WkN~�K�� � � e � �*�lVdK"eT��ZlE^Vd�UK�Z�I_E^ei\[g5eTK�� � � e � �2��VWK"D � K"E[VW�^KRZ�I_E^eRk3! B � �
��?� @��384$�5,6�� m�n )���� �(����� pUn ��p 
$���	;(� �7! B �8 �7����� �9-3@CB �(D �:�(9 @ �7;9k+< � m�n ) � �
�3��� mUm^m� � pUp �%� �t�Pu �Pzfu z�z��

�t�/u��Pzfu"kls ��O ��y|EA� � � E^V
e��lZ��^I	\^�3�NeQ\^gF`	��K"M�V�E^e	e � M�E^V �^I	\^�3�le��.-3@=����>!?�AD@$3��A �
! B � ��B ?.D@ ��� 9 D �@A B
C5� mRn )���� k(�(��� � n � m 
�
(�=;D� �0! B �8 �"����� ��-(@ B �(D��0�(9 @ �";�kE<
� m�n ) � �!�(��� � p ) � � �ao �'� �t�/u��Pzfu z�z�z��

}Px)~�zT�/�*� � zTh��.k9~5�GF-< 9�� 9 ����B.@��7H!BA@ ��88��<:92HI ��(D�8*� D�k�w^\U��L � � VdKRX7J ~9\^Lle��dk9u�K�G
�5\^I	S k mRn 
 
3�



O � ZlV � \^�UI	E�����X m )�)

}Psi�/�J}/z k^r��dk�7�8:9�; < >39A?A@CB.D08 �7H!BA@ ��88��<:9 HI ��(D�8*� D�k^OiKRLA4�E[� � L]{^hQ��� � � L��UeRk��*KRE^���
� Ll�lk�y|EUeTe�� mRnUo ���

}/zfDFyA�/��s*kN� �dk 7�8:9�	�@������D � 7 8 9 ; < >39A?A@CB.D � B ��� ��� � 9���� �* 9C8�@ ; ���5< 88� B �&8 � �(D"k
w^\U��L � � VWK�X>J ~�\^LleRk�u*KRG �5\UITS k m�n �Hp �

}"�/DFb)OQzfq*~��/��k+y �+E[LN� �J�/qJr/~lhir*zfD+�?k O �dk �5I � � � ` �Wc K�~���ZlE^Vd�UK�Z�I_E^eP\^gJs!� �
M�K��9` � \^LlE^V
D � K"x*VW�^KRZ�I	EUe�k��0�.< < �0;(� �I! B �8 �I����� ����� � m�n �9m �'�3��� nUo � ��n^o 
3�
}"�/qJq " �Jzfsv��k �2�Wk��0��B �����%� ! 9=�� B �388� D � A �:� k � �.x �+OiKRLA4�E[� � L
k+u�K�G��5\^I	S k
mRn 
�
3�

r�x)y|sv�*y�sQ~9r?k[y �dk 	�@ �3���9-/ 9 �A@��*B ���E8 �&D0; ���5< 8*�CB ��8�� � ���(HI ��(D�8*�CBA<3H!@ ��?A<:9 ��DRk
x���� � eT\^L�� ��KReTVdKRX^k��JK�E^� � L��lk m�n 
$���

wUx�hJ�/OJ~l�/u?k�u �Wk(7�8:9E;=<�>�9.?A@ B�D�k9z L�`	K�I_eTM � KRLlM�KUk m�n 
$���9��\ c K�I�k�u*KRG �5\^I	S k mRn �an �

yAh ��x.��k � � O �Wk�E^Ll� ��x�qJsv�*x?k)w �dk>- B(?A< 9 D9� �
	E8 � 9 �(D�8 � �(D � � ����88�C9CD � B ���
�%@ B ���� 38 ��>�� �.<:9CDI�8�A@ �E9��5@ 9CDC9 ����B ��8�� �(D ������84���5<:9 7 8 9%; < >39A?A@CB.DRkUy|E^I	M�K�Vl�)K�S�SUK�I�k
u*KRG �5\UITS k mRnUo�m �

y�zfDFD+sv��k � �dk �G���� 9 �&@�� 	�@ �3����D	B � � �* 9C8�@2; ����<�88� B ��8�� �(DRk�x�M�EU�9K�� � M��vITK�eTeRk
u*KRG �5\UITS k mRn � �3�

~lhir�sQu)~9qJsQ�?klzC�dk ;��I�3�.@ D 9 � � �8 9 ; ���5<�88� B ��8�� �(D0� �2	�@����� -/ 9 �A@�� � ��0��B ���
���%� ! 9=�� B �388� DRk�u�st� �5I	KRe	eRk�� K�E[S9eizfe1�Wkly�K�� mRn � 
3�

~9DFx)u)~ �/�-kR� �WkaD � K5x*VW�^KRZ�I	EUe]gj\^IFy|\���K�V^Oi� � VW� � L��Nk�HI ��(D�88� D��E9��/�A@ ��D����2� mRnUo�m � m �



m )�
 z LN�9K �

��C ��6��
� � k ).��k �.+x*Z]K�V � E[L�e��lZlE[VW�^KRZ�I	Elk m�p k(���
x��
k m �
x��A4f\ � LU`*I	K1�lITK�e�KRLU`_Ea` � \UL
k m �9k3� m k3� n
x*VW�^KRZ�I_E�k�eTK�� � � e � �2��VWK^k(���
e � �2��VWK^k ���

x*VWVW\aGiE^Z�VdK�eTK�`�k�
 p
x*Vd`TKRITLNEa` � L��-gj��LlM�` � \^L
k m�+^p
x*Ll�^��V�E[IJ� \^� KRLU`	����k � k �an
� � k 
���k �A+OtE^e � M/I	K1��I	KReTK�L�`_Ea` � \^LFk olm
O � V � L�KRE^Itgj\^I	� eRk(� n k m �$)
� L c E^I � E[LNM�K^k3� o k(� n
� � VdV � L��lk m	�
eTX��-� K�`TI � M^k m ��)A� m � n
E^LU` � � eTX�� � K�`	I � M[k m ��)A� m � n

Oi\�K�I	L�K�I�k9r �Wk o �
OiI	E^LlM_� � L��-IT��VWKReRk m�pUp� � k() 
lk �A+hiE[I	I	�9`T��KRI	eRk9���dk m 

hiE[IT`	E^L���E[`TI � ��k p )
gj\UI � � k() pgj\UI � � k 
$�gj\UI � � k() �gj\UI � � k 
 +hiE[IT`	E^L�eT��ZlE^Vd�UK�Z�I_E�k m�p k mRn k(��)

hiE^e � � � IJ\��]K�I_Ea`	\^I�k 
�k o[p k o � k oUn
hiE[�2��Z]K�VWV�� OtE[SUK�I�� r)E[�le	�9\UI�/�`T��KR\^I	K���k(�
hQ�lE � L�\[g IT\�\^`	eRk m^m �
hQ�lE^I	EUM `TKRIt\[g.E I	K1�lITK�e�KRLU`_Ea` � \UL
k m�+ �
hQV�E^e	e � M�E^V D � K"E^Vd�UK�Z�I_E^eRk�)��

hQ\^� ���9`	E[` � \^L�ITKRVWE[` � \^LleRk m^m k � +
hQ\^� ���9`	E[`T\^I�k3�
hQ\^L.4f���UEUM�XYM�V�E^e	eTKReRk m � p

� � k 
 + k �A+� � � K�LNe � \^L�\[g E ITK���I	KReTK�L�`	E[` � \^L
k m^mUm k m^m �
gj\UI�~9b�� L � k m^m�p

� � I_E^M/Z�I_EA� S^K�`iL�\^`	E[` � \^L
k m )
�)�lE[VFe��lEUM�K^k m )
�)X�LlS � L
k � k p�n � ) m k 
��lk o �lk n^o k m � � k mRp �lk m ).�
M�\�K �YM � K�L�`	eRk �Hp
� � E[�UI	E^��k p�n
gj\UI � � k() pgj\UI � � k 
��gj\UI � � k() �gj\UI � � k 
 +K1��`	K�Ll��KR��� � E[�^I_E[��eRk m�pUo

y�K�`T��\9��\[g���E[IT`	eRk m^mUm
~�K�M�\ULl��r � �U��KRe�`��JK����5qt��K�\UITKR��k m^m �� , k ��m� � k ��m� 	 k ��m

s0��M�K1�9` � \ULlE[V�D � K"E[VW�^KRZ�I_E^eRk 
 p
�)X�L�S � L�� � �^I_E[��eQgj\^I�k �A+ k ��m

s0��`	K�Ll�9K����)X�L�S � L�� � E[�UI	E^��k m � m
s0��`	K�Ll�9K�� ��K � �^��`)~9M_�lK�� K^k mRpUo
� � k �9m
"�I	K��N�9K�L�`T�NE[V � eJ�JK�M���I_e � \UL6"l\^I	�?��V�E�k n�m � n^p
"��lLlM ` � \ULlE[V k m )
"��lLl��E[� KRLU`_E[V
I	K1�lITK�e�KRLU`_Ea` � \UL
k o�+
� � k �A+hiE^I�`_E[L�� E[`TI � ��k p�o



z Ll�9K1� m ) �

�JK���I	KReTK�L�`	E[` � \^LleRk m^m ��k m^m �
}PE^e � \^I	\aG � M 
 k9~5�dk m 

}/K�VWV�� y|E^L�L�� E[`TI � M�KReRk m�+ k m 

}/K�\UIT� � k9r��dk �W� k o �
}/\^VW��Z � `	eTS�X^kly �dk m � p k mRp �
}/\[`T`�gjI � K���k �2�Wk o
�'!

�
k mRo

r*K � �U��`*\[g.E-I	K1��I	KReTK�L�`_Ea` � \^LFk m � n
r*KRIT� � ` � E[L���Ea`	I � ��k �
zf�9K�E[V k(���
z Ll�9K1��\^g.E[L�K���ZNK���� � L��lk m�p�+
z Ll�9K1��\^g.E-ITK���I	KReTK�L�`	E[` � \^L
k n�+
\^g#��I	\9�9�lM�`tI	K1�lITK�e�KRLU`_Ea` � \ULle�k m � 


z L c E[I � E^LlM�K/\[g � � VWV � L��-gj\UIT��k(� o
z L c E[I � E^LU`igj��LlM�` � \^L
k m�+ �
z L c E[I � E^LU`JeT��Zle��lE^M�K^k�

z I	ITK��9�lM � Z�VWKPITK���ITK�e�KRL�`	Ea` � \UL
k 

w�E^M�\UZ � � ��K�L�` � `fX^k(�
w�E^M�\UZleT\^L
k o k(� p k3� + k3� o k p �9k p�o k


���k�
 p k � ��k o ��k nUo k m�+lm k m�+ �9k m^mRp
� � VdV � Ll��gj\UIT��k m	�
� L c E^I � E[LNM�K/\[gfk � o
L�\UL�� �9K��UK�L�KRI	EUM�X \[gfk ���
I	K�V�Ea` � \UL�`	\ eTK�� � � e � �*�lV � M � `fX^k ���

�P\Ue�`	E^L�`�� evgj\UIT����V�E�k m^m 

D
K c KRV k p 

D � K"E[VW�^KRZ�I_E�k �
D � K ��I	\9�9�lM `�k3�
y|M ��EHXUk � �NOE�Wk mRp ��k mRp 
�k m ).�
y|E.� � ��E[V
eT��ZlE^Vd�UK�Z�I_E�k m � + k m � p k m�p �
y�K�`T��\9��\[g���E[IT`	eRk m � m
y � VdVWK�I�k � �Wk 
��
�*� � � k olm
�)IT`T��\U�^\^LNE[V]�^I	\^�3�
k() �

�E�]K�I_Ea`T\UI	eRk
hiEUe � � � I�k�
�k o^p k o � k o^n
VW\aGQKRI � L��Nk p k3� p
I_E � e � L��Nk p k(� p

��Ea`	K�I_E�k9w �dk mRp ��k mRp 
�k m ).�
��E[�lV � ��Ea`	I � M�K�e�k o k m�+
� \Ue � ` �Wc K/IT\�\[`�k p �
E^Vd�U\^I � `	���&gj\^I �NLl� � L��lk p 
A� p �

�5I	\9�9�lM�`tI	K1�lITK�e�KRLU`_Ea` � \UL
k � k �an k m^m 

�*E^L�S k p )
�JK��9�lM � Z�VWK�ITK���I	KReTK�L�`	E[` � \^L
k 

�JKR�^��V�E[ItK�VWK�� KRLU`�k � 

�JKR�^��V�E[IJeT��ZlE[VW�^KRZ�I_E�k m � n
�JK���ITK�e�KRL�`	Ea` � \UL
k p k3�$�
EU� 4f\ � L�`Rk3����k3� n
ZlEUe � M[k olm
M_�lE^I	EUM `	K�It\[gfk m + �
� � � K�Lle � \^L�\[gfk mUm^m
gj��LN��E[� K�L�`_E[V k o�+
� Ll�9K1��\[gfk n�+
� ITI	KR���lM � Z�VWK^k�

��I	\9�9�lM�`Rk � k �an k mUm 

E^L�` � e�X�� � K�`TI � M[k o�+
eTX�� �-K�`TI � M^k o�+

I	KR�9�NM � Z�VdKUk�

e�� � L�\^I � E^V k m � p

�J\�\[`_e�k m )
� � eTK�`*\^gfk � n�]\Ue � ` �dc K^k p �
e � �2��VWK^k p �

� � eTK�`J\[gfk pUp�J\�\[` c KRM `	\^I_e�k m )9k3� 

�J\^`	Ea` � \UL��UIT\U�3�
k m
�J\^`T�le	M_� � VW��k�O �Wk m � p k m�p �



m ) o z LN�9K �

��� e��lZlE[VW�^KRZ�I	Elk m � +
~9MRE[V�E[I���I	\����lM `*\UL �'!

�
k � +

gj\UI�~9b��&��� k � m
� L�IT\�\[`*e��lE^M�K^k p �

~9M_��KRLle�`TKR�
k�zC�dk o �
~�K�M�\^LN��r � �U��KRe�`��JK1�lITK�e�KRLU`_Ea` � \UL
k m^m �
~�KR� � � e � �2��VdK"E^Vd�UK�Z�I_E�k3���
~ � �2��VdK"E^Vd�UK�Z�I_E�k3���
~ � �2��VdK�I	\�\[`�k p �
~�V�E[LleTS�X^k�� �Wk m � � k mRp �
~l�*���aL ��k

� � VdV � L��-gj\^I	��k() n
hiE^I�`_E[L�� E[`TI � ��k�
 +

~l�*���aL � m � k
� � VdV � L��-gj\^I	��k�
 m
hiE^I�`_E[L�� E[`TI � ��k�
$�

~l�*� � � k o�m
~l�*� m�+ ��k
�)X�L�S � L�M�\�K ��M � KRL�`	eRk ���
�JK���I	KReTK�L�`	E[` � \^LleRk m^m �

~ � ���aL ��k )�)
hiE^I�`_E[L�� E[`TI � ��k() �

~ � � L�\UI � E[V�I	K1��I	KReTK�L�`_Ea` � \^LFk m � p
~$� e��lZlE[VW�^KRZ�I	Elk m � +
~�`	I � L�� \[g GQK � �U��`	eRk3� p k p$+
~9b	�&����k m k �
hiEUe � � � IJ\��NKRI	E[`T\^Iigj\UIRk oUo

~9b	������k n
x)� 4f\ � L�`*ITK���ITK�e�KRL�`	Ea` � \UL
k m �
hiE^I�`_E[L�� E[`TI � ��k p 

�)X�L�S � L�M�\�K ��M � KRL�`	eRk � )

"lITKR�l�9K�L�`	�lE[V gj\UIT����VWE E��3��V � K���`	\lk n )
� � VdV � L��-gj\^I	��k m�o
�J\�\^` c KRM�`T\^I_eRk(� m
��K � �^��` c K�M `	\^I_e�k����
��K�X�V
�UIT\U�3�
k n^n
� � � � � K�LNe � \^LlE^V�ITK���I	KReTK�L�`	E[` � \^L
k n )�k n^n

~9b	�jL ��k ).�lk m^mRp
~���ZNE[VW�^K�ZlI	Elk����9k m � o
x�ZNKRV � E[L
k m�p k(���
hiE^I�`_E[L
k mRp k3��)
��EA� � ��E[V k m � +
��I	\��]K�I�k�

I	K��U��VWE^IRk m � n
���_k m � +
~$�_k m � +

q+I � E[V � `fXUk m � p
b��&����k ���
b*L � `_E[I	XY��Ea`TI � � k �
��KRM�`T\UIRk9I	\�\[`Rk m )9k(��

��KRM�`T\UI*e��lEUM�KUk3�
GiK � �^��`Rk3����k � �

��K � �^��`Rk(����k � �
��K � �^��`�e��NE^M�KUk3� � k � 

��K � �^��` c K�M `T\UIRk�����k � �
��K�X�V kNM_�lE[I_E^M�`TK�IQgj\^I	�?�lVWElk m^m^m
� � � K�Lle � \^L�gj\^I	�?��V�E�k mUm^m k mUm �
�UIT\U�3�
k3��
lk n^o
I	K	�lK�M ` � \UL
k3��
lk n^n

�5\^�lL��-`	E[ZlVdK�E[����k o �lk m^mRp k m^m 
�k m � m
M�\^I	ITK�e��]\^Ll��K�LlM�KQG � `T���)X�LlS � L � � E^�^I_E[��k m^mRp


